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DESCRIPTION of the PLATES. 


t p. 16. 


HE electric machine. The two boards 2, a> 

are equal and parallel: the uppermoſt has 
a groove, in which one of the pillars is moveable ; 
the other 5, is fixed. The braſs arm c ſupports 
the axis d that is fixed in the globe; f is the 
rubber, ſupported by an axis in the wooden cir- 
cle g; His a ſteel ſpring, regulated by a ſcrew i; 
E is the prime conductor, conſiſting of a. hollow 
veſſel of poliſhed copper, and receives its elec- 
tricity by means of pointed wires m, and the 
arched braſs rod J. The globe is turned by the 
wheel fixed in the moveable frame e. The chain 
connects the rubber with the floor, when poſi. 


tive electricity is required. 


ThLATS ih 0. 6% 
The ſ ws figure þ repreſents a plated coat 
of glals. c, d, e, F, g, b, i, J, K, are ſeveral ſorts 


of jars. On the ſtand c, are placed on a 


A 3 | glaſs 5 
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1 DESCRIPTION 


glaſs the cork-balls, that ſerve as an electrome- 


ter. From the end of the conductor at I, hang 
the bells and knobs of braſs, for the magic dance; 


is a metal rod for taking parks from the con- 
ductor. | 


PLATE hp. 


Fig. 1. The electrometer. A is a light rod 
that turns on the center of the ſemicircle B, and 
has at its extremity a cork-ball C; D is che = 
lar that ſupports the rod. 

Fig. 2. The fulmineous conductor: a is an 
oblong pole, þ a copper veſſel in form of a funnel, 
c a ſlender rod, terminated with a pointed wire; 
d is a wire that deſcends at a foot diſtance from 
the building, and is carried into the room where 


the experiments are to be performed. 


Fig. 3. The electric branch and table: a, 5, 
c, d, is the table, placed againſt the partition X. 
The branch A B C is joined at A to the prime 
conductor in the other room; e and F are two 


links that come from two chains which commu— 


nicate with the two ſides of a jar or * and 
are concealed in the table. 

Fig. 4. The apparatus for conducting . 
city from a kite: à is the ſtring of the kite, 


wound upon the reel s; c is @ copper funnel, 
from which goes the metal rod 4, that has a knob; 
e is the ſtaff that ſupports the tunnel and reel; 


f 1s 
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fis the chain by which the electricity is conduct- 


ed to the ground: g h i æ the inſtrument for tax - 
ing ſparks from the CET 


PLATE IV. p. 104. 


Fig. 1, repreſents the row of tin- foil for ex- 
hibiting the luminous characters. 


Fig. 2. The electrical battery, cb 


Gxty-four glaſs jars, which are connected by braſs 
rods, that run through wires in each of them, and 


the rods are connected by a chain laid over them, 


PLATE v. -pa 
The method of making artificial magnets, 
Fig. 1. the poker rubbed by the tongs. Fig. 2, 3, 


and 4, the manner of giving the bars the vertical 
touch. Fig. 5, the method of giving them the 


horizontal touch. Fig. 6, the manner of diſ- 


poling the bars in acale, 


PLATE VL p. 132; 


Fig. 1. AB andCD are the poles of two 
magnets, and the dotted lines ſhow the direction 
of the magnetic effluvia, 

Fig. 2 and 3. The magnetic perſpective. In 
Fig. 3, Bis a magnetic needle, placed on an ivory 
circle C, that reſts on the object- -glaſs 9 A is 


A 4 -:-. - Me 


iy DESCRIPTION OF 


the eye-glaſs, by which the poſition of the needle 


is more clearly diſtinguiſhed, 
Fig 4 The magnetic wand, C is a magnetic 


bar, which is incloſed in the hollow wand A B, 


PLATE VIL* p. 144. 
Fig. 1. The bouquets, one of which is to be 
placed in the vale K, at the bottom of the box 
ABCD. 5 


Fig 2, The magnetic dial. A is a circular 


border that turns quite free on the ſtand B; Ca 
dial of paſteboard, that moves in the circular bor- 
der; I a magnetic needle, which is the index to 
the dial; P a pin, that ſhows where the magnetic 


bar Fig. 3, is placed, under the dial. 
Fig. 4. The dial for the magnetic cards, 
which is to be placed in the circular border of 


the laf. figure, 


P LAT E vii, p. 148; 
Fig. 1. M and N the two boxes for the dex- 


terous painter; T is a pivot, on which the circle 


of paſteboard, Fig 2, is placed, in the box N; 


O, P, Q, R, are four boards, on which the ſame 
ſubjects are painted as on the Paſteboard circle ; 
Vis an artificial magnet concealed in each of the 


boards. 
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Fig. 1. The apparatus for the cylindric oracle. 
ABCD is the cylinder, in which 1s concealed the 
magnet H, at E F; G is a circle to be placed 
on the cylinder, and has a touched needle for an 
index. 


Fig 2. The box in which one of the four . 


pieces Fig. 3, that have each a magnet in a dif- 
ferent direction, is to be placed. 


Fig. 4. The dial to be placed over the box, 


Fig. 2. 


Lr. P. 162. 
Fig. 1. An ewer A, placed on a ſtand B ©; in 
which is a drawer D. 


Fig. 2. The inſide of the ewer, in the middle 


of which is an inverted tin cone; at H is a mirror. 
Pig. 3. A paſte board circle that is placed at 


R in the laſt figure. This circle contains a 


touched needle, and is divided into four parts, in 


three of which are heads with different dreſſes. 
Fig. 4. Four ſquare pieces of wood, each of 

which contains a magnet in a different poſition, 

and in three of them are the ſame figures as on 


the paſteboard. 


Fig. 5. The magician 's circles. The circle A 
| has a hand that communicates with a movement 
in the box, The index of the circle B is a 


touched 
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vi DESCRIPTION os 


touched needle : C the croſs- piece by which the 
two circles are connected. 


Fig. 6. The movement contained in the boxes 


under the two circles and the croſs- piece between 


them, in the laſt figure. 


Ei. II. p. 1e. 


Fig. 1. The box and dice, CA a hollow pe- 
deſtal, on which is the circle B, marked with the 
numbers on two dice, and at its center is a pivot, 
on which turns a touched needle; Ma ſimilar 
circle on the bottom of the box; D E is a vaſe, 
in which there are different diviſions H, G, F. In 
the part I K is placed the piece 8 T. 

Fig 2, is a box, in which are placed the two 
caſes Fig. 3 and 4, that have cach a magnet at O, 
and in each of which are placed two flowers; 
GE O is the ſc ction of theſe two caſes, 


PLATE II. 0:6. 


Fig. 1. AB CD a box that contains fix dif- 
ferent pieces of metal, which have each a magnet 


in a different poſition, 


Fig. 2. The circles that are placed at the end 
of a perſpective, and have the initials of the dif- 
ferent metals. FEW, 

Fig. 3. The box ſor the magnetic oracle. A, B, C, 
the three divifions of the box : : in A andC are 
ſmall rundlets marked with numbers, 

Fig. 4. The magnets to be fixed in eight RY 


8 tablets, 


« IM 


TNA PEL AT ES, © Pi 


rablets, that are to be put in the part B of the laſt 
figure. 

"Fi ig. 5. A circle, with a weched wall for an 
index, which 1s to be placed on the part B of 
Fig. 2, over one of the tablers, in which a magnet 
is concealed, 

Fig. 6. ABCD 1s he: box for the magical 
cards, in the top of which 1s an opening of the 
fize of a card. At the center of this box is a pi- 
vor, on which is placed a circle that has two cards 
painted on it, and a tuuched needle at its center, 
Between the two Fir. ppb of the box is the magnetic 
wand, 


P'14A TE III. p. 184. 

Fig. 1. The magnetic planetarium. The cen- 
tral circle A, has an index that communicates with 
another circle underneath; and round it are wrote 
ſeven queſtions. Round the ſeven leſſer circles 
are wrote words that form anſwers to thoſe queſ- 
tions; and within theſe circles are drawn the cha- 
racters of the five planets, with the earth and moon. 
On the center of each of theſe circles turns a mag- 
netic needle, and the dotted lines in each of them 
ſhow the poſition of the magnets in ſeven other 
circles on the bottom of the box. 

Fig. 2, ſhows the inſide of the box, and the two 
indexes at top; by the loweſt is turted the circle, 
| fixed on a pivot at the bottom of the box; and 
the other is placed againſt one of the months in- 
ſcribed round the circle, Q and R are two of the 
needles to > be placed on the {mall circles, 
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partition W, in Plate XIV. Fig. 2. Cis the pul- 


vii DESCRIPTION or 


PLATE XIV. p. 190. 


Fig. 1 and 2. The magnetical table. ABCD, 
Fig. 1, the bottom cf the table: at A, on the top 
of the table, is a circle, that ſurrounds a baſon, 
placed over P, where 1s the machinery, Fig. 3, 


which conſiſts of a wheel QR, a barrel X, a ſmall 


toothed wheel T, and the magnetic bar X Y. 
MO is a magnetic bar moveable on a pulley, 
round which goes a-ſtring, that is faſtened at one 
end to the ſpring N, and goes over another pulley 
at A. OP, at the part of the table next AB, is a 


magnetic bar, moveable on a pivot at P. The 


motion of this bar is regulated by the ſpring R. 
Round the pulley T goes a ſtring, that paſſes 
over another pulley at S. AB, near the part AR, 


1s the magnetic roller, which is drawn backward 
and forward by a ſtring that paſſes over the pul- 
lies Band A, and is deſcribed in PI XVII. Fig. 5. 


Fig. 2. AB, the top of the table, on which is 
placed the baſon: R, F, G, H, the legs, which 


are hollow, L, L, the croſs- pieces, MN the ſtep: 


theſe are likewiſe all hollow, and communicate 


wich the other ſide of the partition W. 


Fig. 4 and 5, are two other circles to be placed 


round the baſon on the table. 


„„ PL APE BY; pode 
The ſcale to be placed againſt the back of the 


tey 


mL E AT E S. 1 


ley over which the ſtring goes; D the weight; 
and EF the index. The diviſions of this ſcale 
correſpond to thoſe on the three circles in the laſt 
pre, Fig. I, 45 and g. 


P L AT E. XVI. p. 204. 


The apparatus for the ſagacious ſwan. Fig. 1. 
YX a hollow pedeſta], on which i is placed the ba- 
ſon A, and round it are ſix vaſes; B is a ho!low 
egg, placed on a ſtand C, that is alſo hollow; 
M O is the magnet and wheel placed in the pe- 
deſtal. The figures a ſhow the poſition of the 
vaſes. FF 

Fig. 2. The machinery hs moving the mag- 
net, which is regulated by one of the etwees X, 
and the cylinder F, Fig. 3, placed in the egg B 

and the ſtand . 


PLATE XVII. p. 220. 


Fig. 1. The communicative bell. ABa cop- 
per box, E the inſide of the box, F the bell, Da 
magnet, that is placed on a pivot, and ſtrikes 
the bell. | 
Fig. 2. The magnetic balance, the ſcales of 
which are to be placed over the magnetic table at 
the part where is the magnet MO. | 
_ Fig.3. The movement of the ſy mpathethic dials. 
ABCD the wheels and pinions, under which is the 
barrel A, F the fly, H the plate to which the 
= | 5 | move- 
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„ DESCRIPTION:o0r 


movement is fixed, LNM a en of ſte] that is 


touched. 


Fig. 4. QR is a caſe in which each of the dials 
is to be placed. 
Fig 5. The magnetic roller, in the twelve 

circles of which are placed magnets 1n different 
poſitions, marked with the letters of the alphabet. 


PLATE XVIII. p. 232. 


Fig. 1. The magician's box. AB is the baſe 


of the box, in the top of which is a hole E, about 
the ſize of a card: in this baſe is placed the circle 


OP, Fig. 3, that has five cards painted on it; con- 


tains a magnet QR, and is moveable on a pivot. 


Fig. 2, is the body of the box, which conſiſts 
of four inclined planes of glaſs; and in a hole at 
the top is fixed a convex lens V. This box is 
placed on the magnetic table, by which either of 


the cards on the circle are brought under the hole. 
Fig. 4. The myſtical dial : this dial is divided 


into ten equal parts, and at its center is a touched 
needle, which is regulated by the magnetic 
table. 
Pig. 5. The box for the intelligent fly. At 


the center of the box is a pivot, on which is placed 


a touched needle L, that has at one end of it an 
enamelled fly; over this needle is placed the paſte- 
board circle A B C D, on which ten letters are 
e 15 
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9 LAT EL e p. e, 
Fig. 1. The box with the eight tablets, on 


which are wrote the multifatious verſe, and in 


each of which is concealed a magnet, in a dif- 


ferent direction. 


Fig. 2. A board of the ſame ſize of the fore- 
going box, on which are drawn eight circles that 
have each the ſame words wrote round them as are 
on the tablets; and on the center of each of theſe 
circles is fixed a magnetic needle ; this board is to 


be placed over the box, 


Fig. 3. Four plates of glaſs, placed in an in- 
clined poſition over the board, and in its top are 
two en e ©, © © 


FLATE XX. p. £46. 
Fig. 1. The communicative mirror. AB is a 
hollow pedeſtal, in which is a hole at L, and over 


that is placed a ſtand, compoſed of four plates of 


glaſs CD, and on that is fixed a tube E, includ- 
ing another tube F. There is a hole through 
the tubes, next the top of the ſtand, and againſt 
it is placed an inclined mirror M, by which the 


eye at G ſees the paſteboard circle Fig. 2, fixed 
on a pivot at the bottom of the box. 


Fig. 3. A box of the ſame ſize as the pedeſtal 


juſt deſcribed. In this box is placed one of the 


three tablets X, Y, , that have each a magnet in 
a different poſition, and over each of them is 


3 paſted 


xi DESCRIPTION, &c. 


paſted a card of the ſame ſort with thoſe on the 
circle. When this box is placed in the pedeſtal, 
the needle in the circle conforms to the poſition | 
of the magnet in the tablet. 

Fig. 4. The box of dice by reflection. ABCD 
the box, whoſe top and ſides are of glaſs. IL 
two hollow cubes, At the end of the box are 
ſliders that draw up as in Fig. 5, and at M is a 
| ſmall moveable piece that covers a hole. O P, 
and R Q, are two inclined mirrors placed in the 
box, The bottom of each of the cubes is divided 
into four equal parts, as in Fig. 8, and under each 
of them is placed a braſs ſtand, Fig. 6, diſpoſed 
as in Fig. 7, and on the ſtand is a pivot that 
holds two needles, one of braſs, the other of ſteel | 
that 1 is touched. 


RATIONAL 


ELECTRICITY, 


DEFINITIONS. 


1. JNLECTRICITY is that property in 


bodies which enables them, when 


excited by friction or heat, to at- 


tract other light bodies, and produce an ef- 


fluvium that is ſometimes luminous, at- 


tended with a ſnapping noiſe, and a faint 
phoſporeal ſmell. 


2. Electricity is called the fd of the 
three ſpecies of attraction, gravity being 
the firſt, and magnetiſm the third. 

3. Thoſe bodies that produce electricity 


by friction or heat, are called electrics, 


and are ſaid to be electric per ſe. 


4+ Thoſe bodies that receive and com- 
Vol. oh. B 


muni- 
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2 RATIONAL. 


municate electricity are called conductors, 
and thoſe that repel or will not ſuffer it to paſs 


through them, are called non-conductors. 

5. All bodies that are made to contain 

more than their natural quantity of electri- 
city are ſaid to be electriſied poſitively, 
and thoſe from whom part of their natural 
quantity is taken away, are ſaid to be elec- 
trified negatively. Theſe two electricities 

being firſt produced, one of them from 
glaſs, and the other from amber, wax, or 
roſin, the former was called vitreous, and 
the latter reſinous electricity. 

6. When a quantity of electricity is com- 
municated to any body, it is {aid to be 
charged. 

7. The effect of the exploſionofa charg- 
ed body, that is, the diſcharge of its elec- 
tricity through any other e is called 
the electric ſhock. 

8. When any body i 18 W from 
communicating with the earth, by the 
inter poſition of an electric body, it is ſaid 
to be inſulated. 
9. The 


RECREATIONS. 3 
9. The reſiduum of a charged body, as 
a a jar or battery, is that part of the charge 
which remains in the body after the firſt 
_ diſcharge, and by which it will give a ſe- 
cond ſhock, though leſs than the firſt. 
Oni u . 
1. All ſubſtances are diſtinguiſhed into 
electrics per ſe, and non-electrics: the lat- 
ter of which are conductors, and the for- 
mer non-conduQtors. 


2. All kinds of metals, ſemi-metals, wa- 

ter, charcoal, and other bodies of a ſimilar 

3 nature, are conductors; and all other 

Y bodies, whether mineral, vegetable, or ani- 

mal, are non-conductors: many of the 

latter, however, may be made to conduct 

electricity by being heated to a certain 
degree. ; 


3 3. PolitiveeleQricity is produced by the 
I friction of uninſulated glaſs tubes or 
4 globes; and negative eleQricity is pro- 
duced, either from the rubber of thoſe 
B 2 bodies, 
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4 RATIONAL 
bodies, or from the friction of inſulated 


glaſs bodies; or laſtly, from the rubbing 


of globes or ſticks of wax, ſulphur, and 


other bodies of a ſimilar nature. 


4. It follows from the laſt aphoriſm that 


he electricity of the excited body and the 


rubber, are always oppoſite, that is, if 
that of the excited body be poſitive, that 
of the rubber wil be negative ; and the 


contrary. Thoſe two bodies, moreover, 


will act on each other with greater force 
than any other body. 


5. In charging any body, as a coated 
Phial, if one ſide communicate with the 
excited body, and the other with the rub- 
ber, the electricity of the two ſides of the 
* body will be oppoſite. 


6. There is a ſtrong attraction between 
the two electricities on the oppoſite ſides 


of a glaſs, ſo that when they are made to 
communicate by means of a conductor, 


they will be both diſcharged with a flaſh 
of light and a ſnapping noiſe. 5 


7. The ſubſtance of glaſs is impervious 
9 to 


RECREATIONS. 5 
to electricity; but if the glaſs be thin, and 
the electricity on the oppoſite ſides be very 
ſtrong, that is, if the glaſs be overcharged, 

the oppoſite electricities will force a paſſage 
through the glaſs. 
8. If an excited electric be in contact 
with an inſulated conductor, the former 
will communicate its power to the latter, 
which will then attract light bodies, and 
give a ſpark, in the ſame manner as the 
excited electric. 5 
9. The flaſh of light from a body to 
vhich eledtricity has been communicated, 
is more denſe, and the ſound louder, than 
from one that is excited; for the conduc- 
tor parts with all its electricity at once, 
but the excited body with only ſo much 
as is at, or near, the part that is touched. 
10. If inſulated bodies have been attracted 
by, and have touched an excited body, they 
will, ſoon after, be repelled by that body, 
and will repel each other; nor will they 
return to the excited electric till after they 
a B3 5 have 
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have touched ſome other body that com- 
municates with the earth. F 

11. When an inſulated conductor is 
brought within the ſphere of a tion of an 
excited body, it acquires the electricity op- 
polite to that of the body, and the nearer 
it 1s brought, the greater quantity it ac- 
quires, till th- one receive a ſpark from 


- the other, and then the electricity of both 


is diſcharged. 
12, The electric explofon always takes 


the ſhorteſt courſe — the beſt con- 


ductors. 

13. If the exploſion between two bodies 
be interrupted by a non- conductor of a 
moderate denſity, the diſcharge will force 
a paſſage through it, in ſuch manner as to 


leave the appearance of a ſudden expan- 


ſion of the : air * about the center of the ex- 
ploſion. 

14. If an inſulated conductor be point- 
ed, or if an uninſulated conductor that is 
pointed, be brought very near the earth, 

there will be no other appearance of elec- 
tricity 


* 
+ 
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tricity during the time of excitation than 
a light, and a current of air, that may be 


perceived to come from thoſe points. 


15, The electric attraction ats in va- 
olds? {is ct TT © 
16. Electricity and lightning are in all 


_ reſpects of a ſimilar nature. 


17. All the effects of lightning may be 
imitated by electricity, and all the experi- 
ments in electricity may be performed by 
lightning, brought down from the clouds 
by means of an inſulated pointed rod of 
metal, as deſcribed at page 35, &c. of this 
volume; or by a kite deſcribed at page 82, 


Kc. 
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ELECTRICAL APPARATUS, 


F e of all the machinery that 


has been uſed in electrieal experiments, 
would fill a large volume. We ſhall here 
confine ourſelves to ſuch as are of general 
uſe, and neceſſary, in particular, to the 


following recreations : ſuch are the re- 


volving g.obe and rubber, with its prime 


conductor, uſually called an electrie ma- 


chine; the electric battery; the fulmineous 


conductor; and the electrometer. 


The conſtruction of the electt ic machine 


it ab follows*. - Let's a, Plate I. be two 


*A great number of different electrical ma- 


chines have been contrived. This appears to be 


the invention of Dr. Prieſtley, from whoſe Hiſto- 
ry of Electricity we have extracted the deſcription 
of the following apparatus, and the ſubſequent 
recreations, ſome few articles excepted ; for that 
valuable work contains every material diſcovery 
or improvement that has been hitherto made in this 
ſcience. A machine of a more imple conſtrue- 


tion will be deſcribed farther on. 


ſtrong 
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| RECREATIONS. 9 
ſtrong boards of mahogany, the lower 
about an inch on each ſide broader than 
the other: they are to be an equal length, 
parallel with each other, and about four 
inches aſunder. In the upper board is a 
groove that goes almoſt its whole length. 
The pillars are of baked wood: that mark- 
ed & is immoveable, being fixed to the up- 
per and lower boards; the other ſlides in 
the groove juſt mentioned that it may re- 
ceive globes or cylinders of different di- 
menſions“, but is only neceſſary when 
they have axes. In each of the pillars 
there are holes atequal diſtances, by means 
of which the globes may be placed at a 
height adapted to their bulk. Theſe pil- 


* It is not yet determined what ſort of glaſs is 
moſt proper fot theſe globes and cylinders. The 
beſt flint is commonly uſed, but Dr, Prieſtley ſeems 
to think, that common bottle- metal is the moſt 
eligible. Some operators line their globes or cy- 
linders with wax, or ſome other electric ſubſtance; 
which in large globes may be of good uſe; but 
when they are ſmall, no material advantage can 
be expected from any lining, 


lars 
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lars are to be high enough to admit 


two or more globes at the ſame time. If 


two globes be fixed on one axis, four of a 


moderate ſize may be uſed, and the wheel 
may have ſeveral grooves for that purpoſe. 
When a globe with one neck is uſed, as 
in the plate, a braſs arm c, with an open 


ſocket, is neceſſary to ſupport the axis 
beyond the pulley : this part is alſo con- 
trived to put higher or lower, together 


with the braſs ſocket in which the axis 


turns. 'The axis d, is made to come 


quite through the pillar, that it may be 
turned by a handle, without the wheel, at 
the option of the operator. As the frame 
ſcrews to the table, it may be placed at dif- 


ferent diſtances from the wheel, in propor- 


tion to the length of the ſtring, in different 
ſtates of the air. The wheel is fixed 


in a ſeparate frame e, by which means 
it may be placed in any ſituation, with re- 


ſpect to the pulley, and be turned to one 


ſide, ſo as to prevent the parts of the 
ſtring from cutting each other. The back 


part 
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RECREATIONS. 11 


part of this frame is — by a ſepa- 
rate foot“. 


The rubber V conſiſts of a hollow 


piece of copper, ſtuffed with horſe hair, 


and covered with a baſil ſkin. It is ſup- 
ported by a ſocket, that receives the cylin- 


drical axis of a round, flat piece of baked 


wood & the oppolite part of which is 


inſerted into the ſocket of a bent ſteel 


ſpring þ Þ. Theſe parts are eaſily ſepa- 
rated; ſo that the rubber, on the piece of 


wood by which it is inſulated, may be 


* Some cleric machines are turned by a braſs 
toothed wheel and pinion, incloſed in a box, which 


has a more elegant appearance; but theſe wheels 


are ſubject to accidents, which are not ſo eaſily 
repaired as thoſe that happen to a ftring, 

+ If the rubber be very narrow, ſome parts of 
the globe will paſs without a ſufficient friction: to 
remedy this inconvenience, an apron of oiled filk, 
ſuch as uſed for umbrellas, may be faſtened to 
the rubber, to ſupply the deficiency, There 
ſhould be no ſharp edges or angles about the 


rubber, for they would make its inſulation, which 
is a matter of great conſequence, ineffectual. 


changed 


12 RATIONAL. | 
changed at pleaſure. The poſition of the. 
ſpring may be altered two ways: it may 
either be flipped along the groove, or 

moved in the contrary direction, ſo as to 
give it every deſirable poſition with re- 
gard to the globe or cylinder: and it is, 
beſides, furniſhed with a ſcrew i, which 
makes it preſs harder or lighter, as the 
experiment may require. 


The prime conductor 4*, is a hellow 
veſſel of poliſhed copper, in the form of a 


* For common purpoſes a ſmall] conductor is 


moſt convenient; but when a ſtrong ſpark is 
wanted, it is proper to have a Jarge conductor 
ready, which may be placed in contact with the 
ſmaller. But whatever be the ſize of the con- 


duQor, that part which is moſt remote from the 


globe ſhould be round, and much larger than the 
reſt : for the effort of the electric matter to fly off, 
is always the greateſt at the greateſt diſtance from 
the globe; and from that part the longeſt and 
ſtrongeſt ſparks may be drawn. 


. The largeſt and moſt pungent ſparks are drawn 


from any conductor along an electric ſubſtance, 
Thus if the conductor be ſupported by pillars of 
glaſs 


1.8 
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pear, ſupported by a pillar on a firm 
baſis of baked wood“; and it receives its 


_ glaſs or baked wood, the longeſt ſparks will be 
taken cloſe to the pillar, go 

If part of the conductor be concave, a remark- 
able large, ſtrong, and undivided fpark may be 

drawn from the concavity, Where. the ſurface 
is convex, the ſpark is more apt to be weak and 
divided. 

* Baked wood is found by experience to form a 
perfect inſulation, but it requires to be baked again 
at different times, eſpecially if it be kept in a damp 
ſituation, A pillar of glaſs varniſhed with 
ſealing wax, will anſwer exceeding well, and does 
not require ſo much attention. The beft method 
of varniſhing a glaſs is to diſſol ve ſo much ſealing- 
wax, in ſpirit of wine, as will make it of a due 

conſiſtence, It may then be laid on the glaſs, 
| by a bruſh, with very little trouble, 

Dr. Prieſtley adviſes electricians to make all their 
ſtands and ſtools for inſulation, of baked wood ; 
as it may be eaſily turned into any form; as it in- 
ſulates better than glaſs, and is not ſo brittle. But 
care muſt be taken that the wood be thoroughly 
baked, even till it be quite brown: it will not 
then be very apt to collect moiſture from the air: 
if it ſhould, a little warming and rubbing will be 
ſufficient to expel that moiſture, At moſt, it can 
only be neceſſary to boil it in linſeed oil, or give it 

a ſlight 
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electricity by means of a long arched wire, 


or rod of very ſoft braſs /, eaſily bent into 


any ſhape, and raiſed higher or lower as 


the globe may require : it is terminated by 
an open ring, in which are hung ſome 
ſarp- pointed wires or needles , that 
play lightly on the — when i it is in 
motion. 


The body of the conductor is furniſhed 


with holes and ſockets, for the inſertion of 


metallic rods, to convey the fire wherever 
it is wanted; and for many other pur- 
poſes, incident to a courſe of electrical 


experiments. The conductor is by this 


means ſteady, and yet may be eaſily put 
into any ſituation. It collects the fire per- 
fectly well, and (what is of the greateſt 


conſequence, though but little regarded) 


retains it equally every where. 


a ſlight coating of varniſh after it comes out of the 
oven. When this preparation is uſed, it muſt be 
well heated once more, immediately after the 
boiling, 

When 


* 
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When poſitive electricity is wanted, a 
wire or chain, as is repreſented in the plate 
at u, connects the rubber with the table, or 
floor. When negative electricity is want- 
ed, that wire is connected with another 
conductor, ſuch as that repreſented at 7, 
Pl. II. while the conductor in Pl. I. is con- 
nected, by another wire or chain, with 
the table. If the rubber be made toler- 


ably free from points, the negative power 
will be as ſtrong as the poſitive. 


The principal advantages of this ma- 
chine are, that glaſs veſſels, or any other 
electric body, of any ſize or form, may be 
uſed, either with one or two necks. All 
the eſſential parts of the machine, as the 
globe, the frame, the wheel, the rubber, 
and the conductor, are quite ſeparate, and 
the poſition of them to each other may be 
varied in every manner poſſible. The 
rubber has a complete inſulation, by which 
mean the operator may command either 5 
the negative or poſitive power, and may 
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change them in an inſtant. This con- 
ductor i is ſteady, and eaſiſy enlarged, by 
placing rods in the holes with which it 
is furniſhed, or by the conjunction of other 
conductors, in order to give larger ſparks, 
&e. It may be turned either with or 
without the wheel, fo that the operator 
may fit or ſtand to his work, at his option; 
and he may, with the utmoſt eaſe, manage 


both the machine and the other * of 
the apparatus“. - | N 


When the ait is dry, particularly when 
there is a froſt, and the wind is er 


We are ad that Dr, Prieſtley, fince the 
publication of lis Hiſtory, has contrived a windmill, 
to be placed on the top of his houſe, by which 
his electrical machine is occaſionally turned. One 
or more globes exited by the force of a ſtrong 
wind, muſt doubtleſs produce a very great quan- 
tity of electricity; and from that gentleman's ex- 
tenſive knowledge of this ſcience, and his un- 
wearied application to the improvement of expe- 
rimental philoſophy, the learned world has reaſon 


to hope for ſome farther mp ies! in 
electricity. 
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R ECREATIONS. 17 
eaſt, there is ſcarce any electric machine 
but will work very well. If the air be 
damp, make a large fire in theroom where 
the machine ſtands, and let the globe, and 
every thing about it, be made very dry : 
it will then work almoſt as well as in the 

| beſt ſtate of the air. 2 


Io increaſe the quantity of electric fire 
from a globe, let the rubber be a little 
moiſtened, from time to time ; or rather, 
moiſten the under fide of a looſe piece of 
leather, that may occaſionally be put upon 
the rubber. But the moſt powerful ex- 
citer is a little amalgam, made by rubbing 
mercury and thin pieces of lead or 
tin-foil together, in the palm of the hand. 
If a rubber be at any time placed perpen- 
dicular to the horizon, it will be neceſſary 
to uſe a little tallow or pomatum to make 
it ſtick. With this excellent reſource, al- 
moſt all ſorts of weather become equally 
fit for electrical experiments. 


Vol. III. C Alittle 
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A little time after freſh amalgam has 
been put upon the rubber, and often at 
other times, if there be any foulneſs upon 
the cuſhion, and ſometimes when there is 


none, there will be found upon the globe 


ſmall black ſpots, of a hard rough ſub- 
| ſtance, which grow continually larger, tilt 


a conſiderable quantity of that matter be 


accumulated upon the ſurface. This muſt 
be carefully picked off, or it will obſtruct 
the excitation, and in a great meaſure de- 
feat the intended operation. 


| When the amalgam has been uſed fe 
ſome time, there will be formed upon the 
rubber, a thick incruſtation of the ſame 
kind of black ſubſtance that is apt to ad- 


here to the globe. This ineruſtation is a 
very great improvement of the rubber; 


for when once a conſiderable body of it 
is formed, and it is a little moiſtened or 


ſcraped, as much fire will be produced as if 


freſh amalgam were uſed ; ſo that it ſeems 
to ſuperfede the farther uſe of the amalgam. 


As 
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RECREATIONS. 19 
2 As the electric matter is collected only at 
the rubber, it is neceſſary that it have a 
communication with the common maſs of 
the earth, by means of good conduQtors 
If, therefore, the table on which the ma- 
chine ſtands, or the floor of the room in 
which it is uſed, be very dry, little or no 
fire will be got, be the machine ever ſo 
good. In this caſe it will be neceſſary to 
connect the rubber, by means of chains 
or wires, with the floor, the ground, or 
even the next water, if the neighbouring 
ground be dry. bo, 


If the conductor be made perfe ly well 
and the air be dry, there will never he any 
loſs of fire from any part of it; for when 
the whole ſurface has received as high a 
charge as the machine can give, it will, in 
all places alike, perfectly reſiſt all efforts 
to throw any more upon it, and the cir- 
culation of the fluid by the rubber will be 
ſtopped, being balanced, as it were, by 
equal forces. Or if it loſe, in all places 

C 2 Alike, 
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alike, the diſſipation muſt be inviſible. 


This maxim almoſt admits of ocular de- 


monſtration ; for when the rubber is per- 
fectly inſulated, and the conductor has an 
opportunity of diſcharging itſelf, the rub- 
ber will take ſparks from a wire placed 
near it very faſt ; but when the conductor 


has but little opportunity of diſcharging 


itſelf, it will take fewer of thoſe ſparks. 


The larger the conductor is, the ſtronger 


ſparks it will give: for the greater the 


electric ſurface, the greater quantity of 
the electric atmoſphere it contains, and the 


more ſenſible its effect will be, when It 


is all diſcharged at once, The conductor, 
however, may be made ſo large, that the 
neceſſary diſſipation of the electric matter 
from its ſurface into the air, will be equal 
to the ſupply from the machine, which 
will conſtitute the maximum of the power 
of that machine, and which will be dif- 
ferent in different ſtates of the air. 25 
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Io form a juſt eſtimate of the electric 
power of different machines, take two 
wires, with knobs of any ſize, and fix one 
of them at the conductor of one of the ma- 
chines, and the other wire about an inch or 
an inch and a half from it; and as the 
wheel turns, count the number of ſparks 
that paſs between them in any given time. 
Fix the ſame wires to the conductor of 
another machine (but if the ſame con- 
ductor were uſed the trial would be more 
exact) and the difference between the num- 
ber of ſparks in the given time will de- 
termine the difference of ſtrength in the 
two machines“. 


* For common purpoſes there are electric ma- 
chines conſtructed without either globe, cylinder, 
or wheel, as thus: let two upright pieces of wood, 
of about two feet long, be joined at bottom by a 
croſs piece, and let there be a gripe to faſten them 
to a table, or any horizontal board. Againſt the 

inſide of each of the perpendicular pieces fix a 
leather cuſhion, and let there be a hole made thro? 
each piece and cuſhion, oppoſite to each othey, 
Then take a plate of glaſs, about a foot ſquare, 
and poliſhed on both ſides, through the middle of 
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The electric machine being thus com- 


Pletely adjuſted, the operator will next 


want metal rods to conduct, and coated 
glaſs jars or phials to retain and commu- 
nicate the electric fire. Metallic rods, 
ſuch as 3, Plate II. uſed in taking ſparks 
from the conductor for various purpoſes, 


ſhould have knobs, of different dimenſions, 


which let a workman make a hole, of the ſame 
ſize with thoſe in the poſts and cuſhions : if theſe 


holes be about nine inches from the top, you may 


work the machine either fitting or ſtanding. Thro! 


all the holes let an axis be paſſed, that has a handle 
at one end, The cuſhions are to preſs hard a- 


eainſt the glaſs, 1 

Next, provide a conductor, which may conſiſt 
of a ſmall iron rod, faſtened by ſealing-wax to an 
upright piece of wood, ſupported by a glaſs veſſel 


of any ſort ; from the rod muſt go a wire, at the 


end of which are to be two large needles, that 
communicate with the two ſides of the glaſs; and 
from each of the rubbers there muſt go a chain ta 
the floor or table. When poſitive electricity is 
wanted, the needles are to communicate with the 
glaſs; and when negative electricity, with the 
cuſhions. With this machine and a little care 
and practice you will be enabled to perform all the 
common operations in electricity. 
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in proportion to the curvature of the con- 
ductor. If the knob be too ſmall, it will 
not diſcharge the conductor at once, but 
by degrees, and with leſs ſenſible effect; 
whereas the ſpark between broad ſurfaces 
is thick and ſtrong, 


The moſt formidable part of the elec- 
tric apparatus 1s the coated glaſs, uſed in 
the Leyden experiment * and the battery. 
The form of the glaſs is immaterial with 
reſpect to the ſhock ; but for different ex- 
periments both plates and jars, of various 
ſhapes and ſizes, muſt be uſed. The moſt 

commodious form, for common uſe, is 

that of a jar, as wide as a perſon can con- 
veniently graſp, and as tall as will ſtand 
without danger of falling: perhaps about 
three inches and a half diameter, and 
about eight inches high. Th: mouth 


* By the Leyden experiment is here meant the 

- ſhock that is given by two wires, communicating 

with the two ſides of a charged coated glaſs or 
phial. . x 


8 ſhould 
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mould be pretty open, that it may be the 


more conveniently coated on the inſide, as 


well as on the outſide, with tin-foil: but it 
will be generally moſt convenient to have 


the mouth narrower than the belly, for 


then it may more eaſily be kept clean and 
dry, and the cork, when one is wanted, 
will be eaſier to manage. A jar thus pre- 
pared, of a moderate ſize, is called the 


Leyden phial. But no electrician ſhould 
be without jars of various forms and ſizes. 
The figures of ſeveral of them are expreſſ- 


ed in Plate II. at c, d, e, /, g, V, i, j, and 4, 
The form of a plated coat of glaſs is re- 


preſented at 5. 


The practice ofcoating jars is far prefer- 


able to that of putting water, or braſs ſhav- 
ings, into them, which not only makes them 


Heavy, but incapable of being inverted, 
- which is requiſite in many experiments. 


Braſs duſt, or leaden ſhot, are, however, 


very convenient for ſmall phials, and ſerve 


very well where it is neceſſary to remove 
5 the 
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the coating as ſoon as the Jar is charged, 
but in this caſe quickſilver will generally 
anſwer beſt. The tin- foil may be put on 
either with paſte, gum- water, or bees wax. 
To coat the inſide of veſſels that have nar- 
row mouths, moiſten the inſide with gum- 
water, and then pour ſome braſs duſt upon 
it; enough will ſtick on to make an ex- 
ceeding good coating, and will not eaſily 
come off, unleſs ſomething very hard rub 
againſt it. 


Being thus provided with a machine to 
produce, and jars to receive the electric 
matter, it will be proper, in the next 
place, to conſtruct an electrometer, that 
you may know when your jars are ſuf- 
ficiently charged“. There have been 


*The moſt effectual method of charging a jar, is 
to connect the outſide, by means of wires, with the 
rubber, while the wire, proceeding from the inſide 
is in contact with the conductor. In this manner 
the inſide of the jar will be ſupplied with the very 
ſame fire that left the outſide, In this caſe alſo 
the jar will receive as high a charge as it is ca— 

| | pable 
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many different inventions for this pur- 
poſe. That of Mr. Canton is one of the g 
moſt ſimple, and is uſeful on many occa- 
ſions. It conſiſts of two pieces of cork, 
or pith of elder, nicely turned in a lathe, 
to about the ſize of a ſmall pea, and ſuſ- 
pended on fine linen threads, repreſented 
at c, Plate II. on a glaſs, ſtanding on a 
i | - ſtool. It is convenient to place them in a 
| mall box for the pocket; the box ſhould 
| be the full length of the ſtrings, that they 
= may lie in it without being bent*, Theſe 
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pable of receiving, though the rubber be inſulated, 
ö and have no communication but with the outſide 
| coating ; ſo that in the caſe of charging, there can 
4 |. be no occaſion for the directions given above, 
1 when the table, the floor, or the ground are very 
dry. When a thin jar is diſcharged, it is adviſe- 
9 able not to do it by placing the diſcharging rod 
"i oppoſite the thinneſt part, as it will 3 yo 
| burſting of the jar in that part. 

* If a ſmooth cork ball be hung oh a long 
ſtring of filk, and electriſied poſitively, it will al- 
il ways be repelled by poſitive, and attracted * ne- 
—_ gative eleQricty, $2] 
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| balls not only ſhow when a jar has a ſuf- 
ficient charge, but alſo diſcover a very 
ſmall degree of electricity, and mark its 
changes from poſitive to negative, and the 
contrary*. = ; 


* If two pith balls, hung by linen threads, and 
diverging with poſitive electricity, be inſulated ;_ 
though in connection with conductots of conſider- 
able length, the approach of a body electrified po- 
ſitively, will firſt make them ſeparate, and then (if 
the electricity of the balls be ſmall, and that of the 
approaching body great) it will, at a certain di- 
ſtance make them approach, and at length come 
into contact with it, Sometimes the divergence, 
previous to the convergence is very ſmall, and, 
without great attention, 1s apt to be overlooked, 
If the balls have afree communication with the 
_ earth, for inflance, if they be held in the hand of 
a perſon ſtanding on the ground, and (as in the 
former caſe) they be made to diverge with poſitive 
electricity, in conſequence of being held within 
the influence of a body eleQrified negatively, the 
approach of poſitive electricity will make them 
conyerge ; and negative electricity, diverge : the 
electric matter of the approaching body, in the 
former caſe, repelling that of the balls, and there- 
by, as it were, unelectrifying them; whereas, in 
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But the moſt ſenſible of all electrome- 
ters conſiſts of two or three threads of 


ſilk, as they come from the worm, to which 
is faſtened a piece of down, that is juſt fuf- 


ficient to keep them perpendicular to the 
horizon. If 19ſulation be neceſſary, faſten 


them to a piece of baked wood. When 
the ends of theſe threads have received a 


ſmall degree of electricity, they will retain 
it a conſiderable time, and the ſlighteſt elec- 


tric force will put them in motion“. But 


before any experiment be made, it will 


be proper to obſerve carefully, how long 
they will retain the degree of electricity 


that is intended to be given them, in any 


the latter caſe, the negative electricity of an ap- 


proaching body draws it more powerfully into the 


threads and makes them diverge more. This me- 


thod of judging is, therefore, excellently adapted to 
aſcertain the kind of electricity in the atmoſphere, 
or of a charged jar or battery; the balls being 
held in the hand of a perſon ſtanding on the eartn 
or floor. 8 „ — 

* Theſe threads will diſcover a ſmaller degree of 
electricity that can be eaſily perceived by the 
balls. | 
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ſituation, and a proportionable allowance 
is to be made in the courſe of the experi- 
ments. 


The only inſtrument, however, that can 
with propriety be called an electrometer, 
that is, ſuch as meaſures the preciſe degree 
to which any body is eledrified, was in- 
vented by Mr. Henly, and is deſcribed in 
the Philoſophical Tranſactions, in a letter 
from Dr. Prieſtley to Dr. Franklin, and is 
as follows : A (Plate III. Fig. 1.) is a very 
light rod, that turns on the center of a 

ſemicircle B, fo as always to keep pretty 
near its graduated limb: at the extremity 
ofthe rod is a cork ball C. D 1s the pillar 
that ſupports the rod, and may be either 
fixed on the prime conductor, or let into 
the braſs knob of a jar or battery, or be 
ſet on a ſtand to ſupport itſelf. The whole 
inſtrument may be made of wood or ivory, 
but is found moſt perfect when the pillar 
and rod, or index, are of box, made very 

ſmooth with emery paper: the ball of cork, 


and 
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and the ſemicircle ivory, as the diviſions 
on that are more legible than on wood. 


The moment this inſtrument begins to 


be eledrified, the cork ball is repelled by 
the pillar, and conſequently begins to move 
the rod over the edge of the ſemicircle, and 


ſhows, to the greateſt preciſion, the degree 
to which the prime conductor is electrifi- 
ed; or how high any jar or battery is charged. 
As the materials of which this inſtrument 


are made are very imperfect conductors, 


it will very rarely diſſipate any of the elec- 


tricity of the prime conductor, &c. with 
which it is connected; but if it be found, 


by a trial in the dark, that any part of it col- 


lects the electric matter, it mult be placed 


before the fire to dry off the damp, parti- 


cularly from the index: it ſhould not, 
however, be much heated, for then it will 


not receive the electricity ready enough, 
and the motion of the index will not an- 
ſwer with ſufficient accuracy, to the degree 


of electricity in the body with which it is 


in 
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in contact; but this inconvenience may 
be eaſily remedied by moiſtening the pit- 


lar and the index; for the ſemicircle can 


never be too dry. 


/ 


It is evident, from the e of = 


this inſtrument, that the force of different 


exploſions may be aſcertained by it, before 


the diſcharge, with the greateſt accuracy. If 


a jar be charged with poſitive electricity. 
and you want to know the preciſe time, 
while you are tempting to charge it ne- 


gatively, that it becomes diſcharged, watch 


the moment the index comes to the per- 
pendicular ſtation, which may be obſerved 
without the leaſt danger of a miſtake, and 
youwillthen find there is not theleaſt ſpark 


left in the jar. If you continue the oper- 


ation, the index will begin to advance a- 


gain; and thereby ſhow the exact quanti- 
ty of the oppoſite electricity the jar has 
acquired. 


The 
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and the ſemicircle ivory, as the diviſions 
on that are more legible than on wood. 


The moment this inſtrument begins to 
be electrified, the cork ball is repelled by 
the pillar, and conſequently begins to move 
the rod over the edge of the ſemicircle, and 
ſhows, to the greateſt preciſion, the degree 
to which the prime conductor is electrifi- 
ed; or how high any jar or battery is charged. 
As the materials of which this inſtrument 
are made are very imperfect conductors, 
it will very rarely diſſi pate any of the elec- 
tricity of the prime conductor, &c. with 
which it is connected; but if it be found, 
by a trial in the dark, that any part of it col- 
lects the electric matter, it muſt be placed 
before the fire to dry off the damp, parti- 
cularly from the index: it ſhould not, 
however, be much heated, for then it will 
not receive the electricity ready enough, 
and the motion of the index will not an- 
ſwer with ſufficient accuracy, to the degree 
of electricity in the body with which it is 


in 
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in contact; but this inconvenience may 
be eaſily remedied by moiſtening the pit- 

lar and the index; for the ſemicirele can 

b 5 | never be too dry. 


\ 


4 It is evident, from the conſtruction of 
1 this inſtrument, that the force of different 
1 exploſions may be aſcertained by it, before 
the diſchar ge, with the greateſt accuracy. If 
a jar be charged with poſiti ve electricity, 
and you want to know the preciſe time, 
while you are tempting to charge it ne- 
gatively, that it becomes diſcharged, watch 
the moment the index comes to the per- 
pendicular ſtation, which may be obſerved 
4 without the leaſt danger of a miſtake, and 
you will then find there is not the leaſt ſpark 
left in the jar. If you contiuue the oper- 
ation, the index will begin to advance a- 
3B gain; and thereby ſhow the exact quanti- 
3 ty of the oppoſite electricity the * has 
9 | acquired, | 
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The electrical battery is compoſed of a 


number of coated jars, encloſed in a caſe, 


as in Fig. 2. Plate IV. Very large jars are 
not the moſt eligible; thoſe that are ſmaller 


contain a greater coated {urface in propor- 
tion to their bulk; and it is by that the 


force of a battery 18 produced. 'The largeſt ; 


Jars that can be conveniently made are 


about 17 inches high, and they ſhould not 


be more than 3 inches in diameter, and 


every where of an equal width. 


The battery uſed and recommended by | 


Dr. Prieftley, conſiſts of 64 glaſs jars“, 
each 10 inches high, and two inches and 


a half diameter, and coated to within 


one inch and a half of the top. The 


coated part of each is, therefore, half a 


{quare foot; ſo that the whole battery con- 


ains 32 ſquare feet. The wire of each 


* A leſs number, however, will be quite ſuf- 
ficient for common purpoſes : on the contrary, 
where a very great force is wanted, two or more 
batteries may be connected, and ſeparate jars added 
to them, 


Jar 
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jar has a piece of very ſmall wire twiſted 
about the lower end of it, to touch the 
inſide coating in ſeveral places, and it is 
put through a pretty large piece of cork, 
within the jar, to prevent any part of it 
touching the fide, which would tend to 
promote a ſpontaneous diſcharge®*. Each 
uire is turned round ſo as to make a hole at 
tme upper end, and through theſe holes 
is put a pretty thick braſs rod with knobs ; 
one rod ſerving for one row of the jars. 


The communication between theſe rods 
is made by laying over all of them a chain, 
which is not drawn in the plate, leſt the 
figure ſhould appear confuſed. When 


you would uſe only a part of the battery, 
you lay the chain over as many rods as 
ycu want rows of Jars. The bottom | of 


* Inſtead 4 this wire with a cork, the jars of 
ſome batteries have wires bent double, whoſe lower 
parts are ſprings, ſo that they touch the ſides of 
the jar next the bottom, without coming near 
the top. 


Vor.. III. „„ the 
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vered with tin foil and braſs duſt; and à 


Dr. Prieſtley thinks much better for this 
purpoſe than the belt flint, as jars made of 


and it is moreover much cheaper. 


charge (which in large batteries is a mat- 
ter of conſiderable conſequence), apply the 


actual exploſion, will ſoon enable the 
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the box, on which theſe ; jars ſtand, is eo- 


bent wire, touching the tin-foil, i is put 
through the box, and appears on the out- 
fide, as in the figure. To this wire is 
faſted whatever is intended to commu- 
nicate with the outſide of the battery, as 
the piece of ſmall wire in the figure ; - and 
the diſcharge is made by bringing the braſs 
knob to any of the knobs of the battery. 
The glaſs of which this battery is made, 
is what the workmen call flint green, which 


it are not fo apt to diſcharge themſelves; 
In order to judge of the ſtrength of a 


electrometer to the wires, from time to 
time. A compariſon of the degree of the 
divergence of the balls, compared with the 


oper- 
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operator to tell how high his battery 18 
charged, and conſequently what will be 
the force of the exploſion. 


You are not to conclude, becauſe you 
can touch the wires of a large battery 
without any effect, that therefore, while 
your hand is upon them, you can ſafely 
touch the outhde coating with the other 
hand; for ſometimes when the wires have 
ſhown no ſigns of a charge, and even two 
days after the-battery has been diſcharged, 
very violent thocks hive been received. 
Therefore, ſoon after the firſt exploſion 
it is proper to diſcharge the reſiduum for 
fear of a diſagreeable accident. W. hen the 
box is very dry, there will ſometimes re- 
main even the reſiduum of a reſiduum, for 
leveral days. 


The beſt conſtruction of a fulmireous 


conductor, that is, a machine to draw down 


electricity or lightning from the c ouds, is as 


follows. On the top of any building, which 


D 2 | will 
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will be more convenient if it ſtand on an 


eminence, erect a pole a (Plate III. Fig. 2.) 
as tall as a man can well manage, having 


on its top a ſolid piece of glaſs, or baked 
wood, a foot long ; over which fix a tin 


or copper veſſel 5, in form of a funnel, 


preſerve it conſtantly from the rain ; 
above this let there riſe a long ſlender rod 


c, terminating in a pointed wire, and hav- 
ing a ſmall wire twiſted round its whole 
length, to conduct the electricity the bet- 

ter to the funnel. From the funnel let a 


wire d, deſcend along the building, at a- 


bout a foot diſtance from it, and be con- 


ducted through an open ſaſh, into the 
room that is moſt convenient for perform- 
og the bay eee 30 this room let a 
nd with . wire that comes in at the 
window. This wire and conductor being 
completely inſulated, will be electrified 


whenever there is a conſiderable quan- 


tity of electricity in the air: and notice 
will be given when it is properly charged, 
either 
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either by the pith balls hung to it, or by 
ſuch a ſet of bells as will be hereafter 
deſcribed. f 


To make experiments with this appa- 
ratus in perfect ſafety, the electrified wire 
ſhould be brought within a few inches of 
a conducting rod, which ſerves to guard 
the houſe, that the redundant electricity 
may paſs off that way, without firiking 
any perſon who may chance to ſtand near 
it. The conductor to guard the houſe 
ſhould conſiſt of one rod, between one- 
fourth and one-half of an inch thick, if it 
be of iron, but ſmaller, if it be of braſs or 
copper, and terminating upward in a ſharp 
point, about four or five feet above the 
higheſt part of the building ; and below, it 
ſhould, if poſſible, be continued to ſome 
well or running water; if not, it ſhould 
be ſunk ſeveral feet into the ground, 
at the diſtance of ſome yards from the 
building. It is of no conſequence whe- 
ther this conductin g rod be faſtened to the 
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inſide or outſide of the houſe, or how 
many VEIPgs there are in it. 


Beſide theſe RD: 422 of an eleArj- 


cal apparatus, the operator. will frequently 
find it very canvenient; when only ſmall 
quantities of electricity are required, to be 
provided with tubes and cylinders of glaſs, 
and ſticks of wax or ſulphur. 


Glaſs tubes ſhould be made as long as 
a perſon can well draw through his hand 
at One ſtroke, that is, about three feet, Or 


ſomething more, and as wide as can be 
conveniently graſped. It is not neceſſary | 


that the glaſs be thick; perhaps the thin- 
ner the better, if it will bear ſufficient fric- 
tion, which however need be but very 


gentle, when the tube is in good order, 


It is moſt convenient to have the tube 
cloſed at one end; for the electric matter 


is not only thereby beſt retained on its 
ſurface, but the air may be more eaſily 
drawn out, or condenſed in it, by means 


of 
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of a braſs cap fitted to the open end. A 
tube thus furniſhed 1s repreſented at q, 
Plate II. and is requifite for various ex- 


periments. 


The beſt rubber for a ſmooth glaſs tube 
is the rough ſide of a black oiled ſilk, eſpe- 


cially when a little amalgam of mercury 


and any metal, is put upon it. A little 
bees wax drawn over the ſuriace ofa tube 


will alſo greatly increaſe its power. In 


rubbing a tube, the hand ſhould be kept 


two or three inches below the upper part 


of the rubber, otherwiſe the electricity 
will diſcharge itſelf upon the hand, and 
nothing will remain upon the tube for 
the experiment. When the tube is 
in very good order, and ſtrongly excited, 
it will throw off many pencils of rays at 


every ſtroke, without the approach of any 


conductor, except what moiſture may float 
in the common atmoſphere, 
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An electrician ſhould alſo be furniſhed 
with rough glaſs tubes, that 1s, ſuch as 


have their poliſh taken off ; though a cy- 


linder of baked wood will do nearly as 


well. The beſt rubber for a rough glaſs 


tube, or a cylinder of baked wood, as well 
as for a ſtick of wax'or ſulphur, is ſoft new 
5 flannel; or rather ſkins, ſuch as hare or 


cat-ſkin, tanned with the hair on, being 


fmoother, and having a more exquiſite 


poliſh, 


Such is the common conſtruction of an 


| eleArical apparatus ; but to make this part 


of our work correſpond with the reſt, by 


adding ſurprize tolearning and ingenuity, 
it will be neceſſary to conceal the apparatus 
by placing it in an adjoining room. For 
which purpoſe, let the table a, 5, c, d. 
(Plate III. Fig. 3.) be placed againſt the 


partition X, that ſeparates the two rooms. 
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prime conductor in the other room: round 


the part A muſt be a piece of wood, baked 
and 
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and prepared as is deſcribed in the ac- 
count of the apparatus; this piece muſt 
be made to take out, that it may be heated | 
by the fire, in damp weather, before the 
exhibition begins and muſt be nicely 
fitted to the wainſcot, that it may not oc- 
caſion ſuſpicion of any communication. 
The knob at C muſt be larger than uſual, 
that it may give the larger ſnap. The 
branch being thus joined to the prime con- 
ductor, will anſwer all the purpoſes of the 
conductor itſelf, and larger ſnaps will be 


taken from C than from any part near the 
globe. 


In each fide of the top of the table be- 
tween a e and bf, muſt be concealed a 
glaſs tube that communicates with the 

other room, and in theſe tubes mult be 
placed the two chains that come from the 
two ſides of a jar or battery, ouly one link 
of which, however, is to be ſeen at eand 
* which may appear as hooks faſtened 
10 the table: to theſe hooks two other 
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chains or wires are to be faſtened, when an 
exploſion i is wanted. 


on between the operator and his aſſiſtant, 


8 by which the latter may know when he is 


to charge the conductor, or connect the 
chains with the jar or battery. There 


ſhould likewiſe be a ſmall hole in the par- 
tition, by which he may guide himſelf 
with more certainty, Under the table 


may be a drawer, that may be pulled out 
occaſionally, to ſhow that there is nothing 


concealed. 


To the foregoing apparatus it may be 


proper to add ſome account of the tour- 


malin, a ſubſtance that has been uſed in 
electric experiments but a few years paſt, 
but is ſuppoſed to be the lyncurium of the 


ancients, to which they attributed ſome 
electric properties. This ſtone is common 
in ſeveral parts of the Eaſt, and particu» 


4 "TV 
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larly in the ifland of Ceylon, from whoſe 
inhabitants n received its preſent name. 


The tourmalin is a foſſil of a hard and 
very compa® ſubſtance, of a deep red colour, 
and pellucid. Its principal properties are 
thus deſcribed by Mr. Canton, in the Gen- 
tleman's Magazine for September 1759. 


3, When the tourmalin is not electrical, 
or attractive, heating it, without friction, 
will make it ſo; and the electricity of one 
fide of it {diſtinguiſhed by A) will be po- 

ſitive, and that ab the other ide (B) will 
be negative. 

2. The tourmalin not being electrical, 
will become ſo by cooling; but with this 
difference, that the fide A will be negative, 
and the fide B poſitive. 

3. If the tourmalin, in a non-eleQric 


* Since the uſe of the tourmalin in eleQtricity, 
it has been diſcovered that ſome other ſtones or 


gems, particularly the Brazil topar, haye fimilar 
properties, 


ſtate, 
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ſtate, be heated, and ſuffered to cool again 
without either of its ſides being touched, 
A will be poſitive, and B negative, the 
whole time of the increafe and decreaſe of 
its heat. 

4. Either fide of the tourmalin will be 
poſitive by friction, and both may be made 
ſo at the fame time. 


Mr. Canton obſcrved farther, that it is 
not heat, butthe circumſtance of changing 


its degree of heat, that gives electricity to 
this ſtone. 


Dr. Prieftley has ingeniouſly remarked, 
that a pleaſing deception might be made 
by encloſing a tourmalin, in a thin coat of 
ſealing-wax ; for the coat will then ſeem 


to have acquired the n of the tour- 
malin. 


We have been more minute in the de- 
ſcription of this apparatus than may ſeem 
necellary to the performing the following 

recre- 
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recreations: but it is from the definitions 
and aphoriſms, together with a deſcrip- 
tion of the apparatus, that a knowledge 
of the ſeveral brances of ſcience contain- 
ed in this work, is to be acquired; the re- 

creations being principally intended to ex- 

emplify what is there laid down. Be- 
ſide, a perſon of ingenuity, in poſſeſſion of 
this electric apparatus, may invent a great 

numberof ſimiler recreations ; which being 
the produce of his own mind, will, perhaps, : 
de found more entertaining than any here 
deſcribed; and at the fame time may, ſome 

of them, tend to the further ecclairciſſe- 

ment of this very pleaſing branch of ex- 
perimental philoſophy. 
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ELECTRICAL, RECREATIONS, 


* 2 5 


We ſhall divide theſe Recreations into ſuch 
as are performed i in the light, and ſuch 
as require a dark chamber; beginning 
with the former. 


RECREATION I. 
The animated feather. = 


LECTRIFY a ſmooth glaſs tube with 
a rubber, and hold a ſmall teather (or 


x 


piece of leaf gold) at a ſhort diſtance from 


x. The feather will immediately fly to the 
tube, and adhere to it for a ſhort time, 


and then fly off, and the tube can never 


be brought cloſe to -the feather till it has 
touched the fide of the room, or ſome 
other body that communicates with the 


ground. If, therefore the operator take 
care to keep the tube conſtantly between 
the feather and the fide of the room, he 
may drive it round to all parts without 


touch- 
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touching it; and what is very remark- 


able, the fame fide of the feather will be 
conſtantly oppoſite the tube. 


While the feather is flying before the 
ſmooth tube, it will be immediately at- 
tracted by an excited rough tube, or a 
ſtick of wax, and fly continually from one 
tube to the other, till the electricity of both 
is And. 


This was one of the firſt, and is one of 
the moſt common experiments in elec- 


tricity; it is however very entertaining. 
and ſhows the nature of electric attraction 
and repulſion altogether as well as a more 
elaborate performance. 


* This feather not badly repreſents one of that 
deſpicable fort of women they call ooquettes; Who 
when an excited ſuitor appears, readily flies to him 
but preſently quits him. If another ſuitor ap- 
pear, ſhe in like manner flies to him, and in like 
manner leaves him: and then, unleſs a third party 
appear, is continually changing from one to the 
other; till at laſt, they both grow tired of her, and 
ſhe then remains as inſignificant and contemptible 
as a mere feather, 
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RECREATION Il. 
We 1 fraiſing fyramil. 


ROVIDE a large circular bundle of 
threads, of different colours and let 


the threads be alſo of Uifferent lengths, 
increaſing from the circumference to the 
center, where they are to be longeſt. Suſ- 
pend this bundle from the middle of the 
| braſs arch between the pillars (Plate III. 
Fig. 3.) Then inform the company 
that the threads will riſe up, at their 
command, in form of a pyramid, and 
continue in that form as long as they 
direct, and then return to their firſt po- 
ſition. | 


Therefore, when they command the 
threads to riſe, you give the ſignal to the 
operator behind the partition, who, by 
turning the wheel, electrifies the arch, 
when the threads will immediately riſe 

| up 
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up, in form of a pyramid, and continue ſo, 
as long as the operator continues turning 
the wheel, but when that ſtops they will 
immediately return to their former poſi- 
tion LET 


RECREATION II. 
The magical dance. 


\ROM the middle of the braſs arch 
ſuſpend three ſmall bells, in the ſame 
manner they are ſuſpended from the end 
of the conductor in Plate II. at J. The 
two outer bells hang by chains, and that 
in the mindle by a ſilk firing, while a 
chain connects it with the floor. Two 
ſmall knobs of braſs, which ſerve as clap- 
pers, hang, by ilk ſtrings, one between 
each two bells. Therefore when the two 
outer bells, communicating with the con- 
ductor, are clectrited, they will attract 
the clappers, and be ſtruck by them. The 
clappers being thus loaded with elec- 
„Vor. III. 3 tricity, 
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tricity, will be repelled, and fly to diſ- 


charge themſelves upon the middle bell; 
after which, they will be again attracted 
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the bells alternately, the ringing may 
be continued as long as the operator 
thinks Proper“. 


— — 


T. 


provided, you are next to ſuſpend a plate 
of metal from the ſame part of the arch 
to which the bells are connected: 
the diſtance of a few inches from the arch, 
and exactly under it, place a metal ſtand of 
the ſame ſize, in the ſame manner as at 


o and in Plate II. On the ſtand 28 
| ſeveral figures of men, other animals, 


what you pleaſe, cut in paper or 0 


* In the dark a continual flaſhing of Iight will 

be ſeen between the clappers and the bells, and 
when the electrification is very ſtrong, theſe flaſhes 
of light will be ſo large, that they will be tranſmit= 
ted by the clapper from one bell to the other, with- 
out its ever coming into actual contact with either 
of them; and conſequently the ringing will ceaſe. 


; „„ 


by the outer bells: and thus, by ſtriking 


The muſic for your dance being thus 
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gold, and pretty ſharply pointed at t both 


extremities”. 


When the plate that hangs from the 
arch is electriſied, the figures will dance 
with amazing rapidity, and the bells 
at the ſame time ringing inceſſantly, 
will afford no ſmall entertainment to the 
ſpectators. This Recreation may be ſtop- 
ped and renewed at pleaſure, in the ſame 
manner as the laſt, 


* If a piece of leaf pold be cut with a pretty 
large angle at one extremity, and a very acute angle 
at the other, it will want no ſtand, but will hang, 
dy its larger angle, at a ſmall diſtance from the 
conductor, and by the continual waving motion 
of its lower extremities, will have the appearance 
of ſomething animated, biting or nibbling at the 
conductor. It is therefore called by Dr, Franklin 

the Golden Fiſh, 
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RECREATION Iv. 
The artificial ſpider. 


Whit T a piece of burnt cork, about the 
P fize of a pea, into the form of the 
body of a ſpider ; makes its legs of linen 
thread, and put a grain or two of lead 
into it, to give it more weight. Suſpend 
it by a fine line of ſilk between the elec- 
trified arch and an excited ſtick of wax, 
and it will, like a clapper between two 
bells, jump continually from one body to 
the other, moving its legs at the ſame 
time, as if animated; to the no ſmall ſur- 
prize of thoſe who are unacquainted with 
the electric influence“. 


* This is an American invention, and was firſt 
deſcribed by Dr. Franklin. 
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RECREATION v. 
The marvellbus fountain. 
\USPEND a veſſel of water from the 
middle of the braſs arch, and place in 
the veſſel a capillary ſyphon. The water 
will at firſt iſſue by drops only, from the 


lower leg of the ſyphon, but when the wheel 
18 put in motion, there will be one conti- 


nued ſtream of water, and if the electrifi- 
cation be ſtrong, a number of ſtreams wi] 
iſſue, in form of a cone, the top-of which 
will be at the extremity of the tube. This 
experiment may be ſtopped and renewed, 
almoſt inſtantly, at the word of command. 


This Recreation may be diverſified by 
having one of thoſe fountains that are made 
by condenſed air, as will be deſcribed un- 
der the article of Hydraulics: the foun- 
tain is to be inſulated, when it will pour 


forth one ſtream only, but on being ele- 
trified, that one ſtream will be divided in- 
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to a thouſand, and diſperſed over a large 
ſpace of ground. You may here com- 


mand either the ſingle, or the divided 
ſtream, at pleaſure, by only laying your 


finger on the arch or taking it off. The 
Fo ſtreams from both theſe fountains wil ap- 
pear quite luminous! in the dark. 


RECREATION VI 
The magic picture. 


TAVE a large print, ſuppoſe of the 
king, with a frame and glaſs*, Cut 
a P out of the print at about two 


inches from the frame all round: with 
thin paſte, or gum water, fix the border 
| that is cut off, on the inſide of the glaſs, 

preſſing it ſmooth and c'oſe, then fill up 


the vacancy, by covering the glaſs well 


with leaf gold, or thin tin-foil, fo that it 
may lie cloſe. Cover likewiſe the inner 


This experiment was invented by Mr. Kin- 
nerſley, the author of many other improvements in 


electricity. 


DIES 
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Om of the bottom Part of the back of the 
ftame with the fame tin foil, and make a 
communication between that and the tin- 
foil in the middle of the glaſs; then put 
in the board, and that fide is finiſhed. 
Turn up the glass and cover the foreſide 
with tin foil, exadtly over that on the bick- 
| fide, and when it is dry, paſte over it the 
pannel of the print that was cut out, ob- 
ferving to bring the correfponding parts 
of the border and the pannel together, fo 
that the picture will appear as at firſt, only 
part of it behind the glaſs, and part be- 
fore. Laſtly, hold the print horizontally 
by the top, and place a little moveable g lt 
crown on the king's head“. 


8 Now if the tin-foil on both ſides of the 
glaſs be moderately electrified, and another 
perſon take hold of the bottom of the 
frame with one hand, ſo that his fingers 

* If you have not the figure of a crown, a gui- 


nea or fhilling wilt fhew the experiment aqually 
well, 


E 4. touch 
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touch the tin-foil, and with the other hand 
endeavour to take off the crown, he will 
receive a very ſmart blow, and fail in the 
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frame by the upper end, where there is no 
tin-foil, feels nothing of the ſhock, and can 
touch the face of the king without danger, 
which he pretends to be a teſt of his loy- 
alty. When a ring of perſons take a ſhock 
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among them, the experiment is called the 
- conſpirators, 


RECREATION VII. 


The Tantalian cup. 


P. ACE a cup or pot, of any ſort of 
metal, on a ſtool of baked wood, or 
a cake of wax. Fill to the brim with 
any ſort of liquor: let it communicate 
with the branch by a ſmall chain, and 
when it is moderately electrified, deſire a 
perſon to taſte the liquor, without touch- 


immediately receive a ſhock at his lips; 


5 which, 


attempt. Tne operator, who holds the 


ing the cup vith his hands, and he will 
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which, however, ſhould not be very 
Rong 7. . 


The motion of the wheel being ſtopped, 
you offer to taſte the liquor yourſelf, and 
deſire the reſt of the company to taſte it 
likewiſe which they will do without any 
inconvenience. You then give the ſignal 
to theoperator, and while you are amuſing 
the company with diſcourſe, the cup is 
again charged, and you deſiie the ſame 
perſon a ſecond time to taſte the liquor, 
when, to the no ſmall diverſion of the 
company, he will receive a ſecond 
W 
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RECREATION VII. 


Tue circular chimes. 


JEN 
a 


ET a ſmall upright ſhaft of wood 
' paſs at right angles, through a thin 
round board, of about twelve inches dia- 
meter, and let the maft tutn on a ſharp 
point of iron fixed in the lower end; while 
x ſtrong wire in the upper end, paſſing 
through a ſmall hole in a thin brafs plate, 
keeps the ſhaft truly vertical. About 30 
radii, of equal length, made of faſh glaſs, 
cut in narrow ſlips, are to iſſue horizontal- 
ly from the circumference of the board; 


the ends moſt diſtant from the center be- 
ing about four inches aſunder, and on the 
end of every one of them is fixed a braſs 
thimble. If a wire fixed to either of the 
links at e or F (Plate III. Fig. 3.) while the 
other end of the chain communicates with 
the wire of a bottle electrified in the com- 


mon way, be brought near the circumfer- 
ence of the wheel, it will attract the neareſt 3 
thim- 
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thimble, and ſo put the wheel fn motion. 
That tlimble, in paſſing by receives a ſpatk, 
and being thereby electrified, is repelled, 
and ſo driven forward, while 4 ſecond 
thimble, being attracted, apptoaches the 
wire, receives a ſpark, and is driven after 
the firſt, and fo on, till the wheel has 
gone once round; when the thimbles be- 
fore electrified approaching the wire, in- 
ſtead of being attracted as they were at 
firſt, they are repelled, and the inotion 
preſently ceafes. 


But if a wire communicating with the 
other chain, that is connected with another 
bottle charged through the coatirtg; be 
brought near the fame wheel, it will attract 
the thimble repelled by the firſt, and there- 
by double the force that carries the wheel 

round; and not only taking out the fire 
that had been communicated by the thim- 
bes to the firſt wire, but even robbing 
them of their natural quantity; inſtead of 
being repelled when they come again 
8 . toward 


N 
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toward the firſt wire, they are moſt arongly 
attracted ; ſo that the wheel mends its 
pace, tillit goes with great rapidity, twelve 


or fifteen rounds in a minute, and with | 

ſuch ſtrength, that the weight of four or | 

five pounds, when laid on it, does not viſi- 

bly retard its motion“. g 
* This part of the machine is ſometimes called 
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an electrical jack: for if a large fowl be ſpitted on 
the upper ſhaft, it will be carried round with a 
motion fit for roaſting; and it appears from one 
of Dr. Franklin's letters, that. it has been actually 
applied to this purpoſe. In the year 1748, the 
hot weather coming on, when electrical experi- 
hg ments were not ſo agreeable, we put an end to them 
104 for that ſeaſon, ſays the doctor, ſome what humour- 
5055 dodufly, in a party of pleafure on the banks of the 
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100 Skuylkil. Firſt, ſpirits were fired by a ſpark ſent 
W from ſide to ſide through the river, without any 
HP Il 5 other conductor than the water. A turkey was 
[1100 _ killed for our dinner by an electrical ſhock, and 
1 roaſted by the electrical jack, before a fire kindled M 
by the electrical bottle; and the healths of all the 4 
1 famous electricians in England, Holland, France, 
14 and Germany, were drank in electrified bumpers, 
under a diſcharge of guns from the electrical bat- 
tery,” Franklin's Letters, p. 35. 
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Now if a radius of baked wood, of about 
eight inches, be fixed in the upper ſhaft, 
and a number of ſmall bells, correſpond- 
ing to the notes of a tune, be placed on 
pillars, and fixed in two fimicircular 
ſtands, at a proper diſtance from the thim- 
bles, when the wheel turns round the ra- 
dius will ſtrike againſt the bells, and con- 


ſequently play the tune; and as the cele- 


rity of the wheel is continually altering, 
ſo will be the time, or duration of the notes. 
It is to be obſerved, that the two ſemicir- 
cles in which the bells are fixed, muſt not 
be brought within reach of the radius till 
the wheel has acquired a conſiderable ve- 
locity, for otherwiſe they will at leaſt 
check, if not totally ſtop, its motion. If 


the ſtroke of the wooden radius do not give 


a tone ſufficiently acute, a piece of ſolid 
glaſs may be fixed to the end of it. 


If a greater variety of tones is required, 
there may be two ſets of bells, one for the 
treble 
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; treble and the other for the baſe, The 
bells may likewiſe be made to take out of 
the ſtand, fo as to perform different tunes 
by being placed in different poſitions, 


RECREATION IX. 
The ſelf-maving wheel, 


HIS wheel, though conſtructed on 
the ſame principles with the forego- 
ing, appears ſtill more ſurpriſing. It is 
formed of a thin round plate of window- 
glaſs, 17 inches diameter, well gilt on 
bath fades, all but two inches next the 
edge. Two ſmall hemiſpheres of wood 
are then fixed with cement to the middle 
of the upper and under ſides, centrally 
oppolite, and in each of them a thick 
ſtrong wire, eight or ten inches long, which 
together make the axis of the wheel. It 
turns horizontally, on a point at the lower 
end of its axis, which reſts on a bit of 
braſs cemented within a glaſs ſalt-cellar. 
The upper end of its axis paſſes through 
. a hole 
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a hole in a thin braſs plate, cemented to a 
long and ſtrong piece of glaſs, which keeps 

it ſix or eight inches diſtant from any 
non- electric, and has a ſmall ball of wax 
or metal on the top, to keep in the fire, 


In a circle on the table which ſupports 
the wheel, are fixed twelve ſmall pillars 
of glaſs, at about eleyen inches diſtance, 
with a thimble on the top of each, On 
the edge of the wheel 1s a ſmall leaden 
bullet, communicating by a wire with the 
gilding of the upper ſurface of the wheel; 
and about ſix inches from it is another bul- 
let, communicating, in like manner, with 
the under ſurface. When the wheel is to 
be charged by the upper ſurface, a com- 
munication muſt be made from the under 
ſurface to the table. 


When it is well charged it begins to 
move. The bullet neareſt to a pillar moves 
towards the thimble on that pillar, and 


paſſing 


4 
it! 

| 1 f 
| 


lj „ 
er 

17 1. 

I} 1645 F230 
M br 


115 0 


6& RAT LON A L. 


paſſing by, electrifies it, and then puſhes 


itſelf from it. The ſucceeding bullet, 


which communicates with the other ſur- 
face of the glaſs, more ſtrongly attracts 
that thimble, on account of it being elec- 


trified before by the other bullet, and thus 


the wheel increaſes its motion, till It is 


regulated by the reſiſtance of the air. It 


will go half an hour, and make, one mi- 


nute with another, 20 turns in a minute, 
which is 600 turns in the whole. The 


bullet of the upper ſurface gives in each 
turn 12 ſparks to the thimbles, which makes 
7200 ſparks; and the bullet of the under 


ſurface receives as many from the thimbles, 
thoſe bullets moving in the ſame time 2 00 


feet. The thimbles are well fixed, and 


in ſo exact a circle, that the bullets may 


paſs within a very ſmall diſtance of 


them. 


If inſtead of two bullets, you put eight, 


four communicating with the upper ſur- 


face, 
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face, and four with the under ſurface, 
placed alternately (which eight, at-about 
ſix inches diſtance, complete the circum- 
ference), the force and celerity will be 
greatly increaſed; the wheel making 50 
turns in a minute; but then it will not 
continue ſo long in motion. 


RECREATION X. 
The magicians chace. 
ON erp of a finely pointed wire, 


riling perpendicular'y from the con- 


1 ductor, let another wire, ſharpened at each 


end, be made to move freely, as on a cen- 
ter. If it be well balanced, and the points 
be bent horizontally, in oppoſite direc- 


toons, it will, when eleQrified, turn very 


= ſwiftly round, by the re-action of the air 
againſt the current which flows from off 


the points. Theſe points may be nearly 


1 concealed, and the figures of men and 


1 horſes, with hounds and a hare or fox, 
3 


Vor. III. F may 
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5 may be placed upon the wires ſo as to 
i = turn round with them, when they will 
1103 look as if the one purſued the other“. If 
the number of wires proceeding from the 9 
ſame center be increaſed, and a ſtill greater 1 
variety of figures be put upon them, the M 
chace muſt be more diverſified and enter- 
taining. If the wire which ſupports the 
figures have another wire finely pointed, 
riſing from its center, a ſecond ſet of wires, 
furniſhed with another ſort of figures, 
may be made to revolve above the former, 3 
and either in the ſame or the contrary di- 
rection, as the operator {hall think fit. 


If ſuch a wire, pointed at each end, and 
the ends bent in oppolite directions, be 2 
furniſhed like a dipping needle, with a 1 
{mall axis fixed in its middle, at right an- 's 


U. a; : | 5 1 0 s | . | * 
Wil | | * This is alſo an invention of Mr. Tinnerſley, 
1 ee 0 | | : . ö 
and is called by him, when the figures of horſes 
only are uſed, the electrical horſe-race. 
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W the ſame be placed between two inſulated 


aq freely upon and between them, it will, 
ben electrified, have a progreſſive as 
1 well as circular motion, from one end 
1 of the wires that ſupport it to the other; 
1 and this even up a conſiderable aſcent. 


RECREATION XI. 
The planetarium. 


ROM the branch ſuſpend ſix concen- 


tric hoops of metal, at different di- 
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tances from each other; and under them, 


igaance of about half an inch. Then 
in- Place upon the plate, within each hoop, 
| 1 1: ndnear to it, a round glaſs bubble, blown 
2 Fery light; theſe bubbles and the diſtances 
1 Petween the hoops ſhould correſpond to 
3 Ihe different diameters of the planets, and 
1 N thoſe 


ales with the bending of the points, and 


WE wire ſtrings, near and parallel to each 
other, ſo that it may turn on its axis, 


Won a ſtand, place a metal plate, at the 


* 
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thoſe of their orbits ; but as that cannot 
be on account of the vaſt diſpropor- 
tion between them, it muſt ſuffice here 


to make A difference that bears ſome rela- 
tion to them. 


Now the hoops being electrified, the 
bubbles placed upon the plate, near 
the hoops, will be immediately attracted 
by them; in conſequence of which, that 
part of a bubble which touches a hoop 

. will acquire ſome electric virtue, and be 

repelled: the electricity not being diffuſed 

over the whole ſurface of the glaſs, an- 
other part of the ſurface will be attracted, 
while the former goes to diſcharge its elec- 


tricity upon the plate. This will produce 

a revolution of the bubble quite round the 

hoop, as long as the electrification is con- 
tinued, and will be either way, juſt as the 
bubble happens to ſet out, or is driven 

by the operator. A ball hung over the 

center of all the hoops will ſerve to re- 

preſent 
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preſent the ſun in the center of its ſyſ- 
tem. If the room be darkened the ſeve- 
ral glaſs balls will appear beautifully illu- 
minated. This experiment affords a re- 
markable inſtance of electric attraction 
aud repulſion. 


RECREATION XII 
The incendiaries. 


E T a perſon ſtand upon a ſtool made 
of baked wood, or upon a cake of 
wax, and hold a chain communicating with 
the branch. Upon turning the wheel he 
will ſoon become elearified ; his whole 
body, in reality, making a part of the 
prime conductor, and will exhibit the 
ſame appearances; emitting ſparks where- 
ever he 1s touched by any perfon ſanding 
on the floor. If the prime conductor be 
very large, the ſparks may be rather pain- 
ful than agreeable; but if it be ſmal, the 
electrification moderate, and none of the 
F 3 um: 
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alſo be performed to advantage by a per- 


rected to be faſtened to the prime con- 


from the rib; and how it ſhrinks, like 


company touch the eyes, or the more ten- 
der parts of the face, the experiment is 
diverting enough to all parties. 


Many of the precedingexperiments may 


ſon ſtanding upon the ſtool as above, 
and holding in his hand what was di- 


ductor. If he hold a large plumy fea- 
ther in his hand, it is very plealing to 
obſerve how it becomes turgid, its fibres 
extending themſelves in all directions 


the ſenſitive plants, when any unelec- 
trifed body touches it; when the point 
of a needle is preſented to it, or to the 
prime conductor with which he is con- 
netted. 


If a Giſh, containing ſpirits of wine 
made warm, be brought to the electrified 
perſon, and he be directed to put his 
: finger, 


VASE: 
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i 


finger, or a rod of iron into it, the ſpirit 


will be immediately in a blaze; and if 
there be a wick or thread in the ſpirit, 
that communicates with a train of gun- 


powder, he may he made to blow up a ma- 


gazine, or ſet a city on fire with a piece of 
cold iron ; and at the ſame time know no- 
thing of what he is about. 


* 


A recreation of this ſort may be per- 


formed by ſeveral perſons, that all ſtand 
upon inſulated ſtools, and many diverting 


circumſtances may be added to thoſe here 
mentioned. Care ſhould be taken that the 
floor on which the ſtools ſtand be free from 


duſt, but it is moſt eligible to have a large 


ſmooth board for that purpoſe. 
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7 he inconceivabl ſhack. 


UT into a perſon's hand a wire that 
is fixed on to the hook that comes 


from the chain which communicates with 
one fide of the battery, and in his other 
hand put a wire with a hook at the end 
of it, which you dire& him to fix on to 
the hook that comes from the other chain, 
which when he attempts he will inſtantly 


receive a ſhock through his body, without 
being able to gueſs from whence it pro- 
ceeds. The ſhock will be 1 in proportion 
to the number of jars that are charged; 

but it is remarkable, that a ſmall thock 


gives a much more pungent ſenſation 1n 
paſſing through the body, than one that 
is s large , 


* 

* The ſhock may be made to paſs through any 
particular part of the body, without much affect- 
ing the reſt, if that part, and no other, be brought 
Into the circuit through which the fire muſt paſs 
from one fide of the jar or battery t to the other, 
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This recreation may be diverſified, and 


rendered ſtill more entertaining, by con- 
cealing the chain that communicates with 


that which comes from the outſide of the 
battery, under a carpet, and placing the 
wire that communicates with the chain 


which comes from the inſide, in ſuch man- 
ner that a perſon ſhall put his hand upon 


it without ſuſpicion, at the ſame time that 
his feet are upon the other wire. Many 


other methods of giving a ſhock by ſur- 
prize may be ealily contrived ; but great 
care ſhould be taken that theſe ſhocks be 
not too ſtrong, and that they be not given 


to all perſons indiſc:iminately. 


When a fingle perſon receives a ſhock, 
the company 1s diverted at his ſole ex- 
pence; but all contribute their ſha e to 
the entertainment, and all partake of it 
alike, when the whol@company forms a 
circle, by joining their hands, and when 
the operator directs the pe ſon who is at 


one extremity of the circle to hold the 


chain 
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chain which communicates with the coat- 
ing, while he who is at the other extremity 
of the circle touches the other chain or 
wire. All the perſons 'who form this 
circuit being ſtruck at the ſame time, and 
with the {ame degree of force, it 1s often 
very pleaſant to ſee them all ſtart at the 
ſame moment, to hear them compare 
their ſenſations, and obſerve the very dit- 
ferent accounts they give“. 


This experiment may be agreeably va- 
ried, if the operator, inſtead of making 
the company join hands, direct them to 
' tread on each other's toes, or lay their 
hands on each other's heads. If in the 
latter caſe the whole company ſhould be 
ſtruck to the ground, as it once happen- 


* | * . = * : 
M. Monnier of Paris is faid to have commu- 


nicated this ſhock through a line of men, and 


other conductors, of o toiſes, that is, more than 
an Engliſh mile ; and Abbe Nollet performed the 
ſame experiment upon 200 perſons, ranged in two 
parallel ranks, Our countryman Mr, Walker 
has electrified two regiments of ſoldiers at once. 
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ed when Dr. Franklin gave the ſhock to 
fix very ſtout men, the inconvenience a- 


| riſing from it will be very little: the 


company that was ſtruck in this manner 
neither heard nor felt the ſtroke, and im- 
mediately got up again, without knowing 
what had happened. This firoke was 
given with two large jars, each of the 
meaſure of about ſix gallons, but not fully 
charged. 


RECREATION XIV. 
Magical erploſons. | 


E have ſhown in a preceding re- 
creation how gunpowder may be 


fired by the intervention of {; irits, but 


there is another method, more ſimple and 


expeditious, which we ſhall here deſcribe. 


Make up gunpowder in the form of a 


ſmall cartridge, in each end of which put a 


blunt wire,. ſo that the ends within the 


cartridge may be about half an inch diflant 


from 


| 
76 RATTONAL: 
from each other, then Joining the chain 
that comes from one ſide of the battery 
to one of the wires at the end of the car- 
tridge, bring the chain that comes from 
the other ſide of the battery, to the wire at 
the other end, when the ſhock will in- 
ſtantly paſs . the powder, and ſet 
it on fire. 


By a ſimilar method fine braſs or iron 
wire may be melted; for the exploſion 
will paſs from one chain to the other, 
through the wire, which will be firſt red 
hot, and then melt into round drops“. A 
battery of 35 jars has entirely deſtroyed 
fine braſs wire, of the 3 zoth part of an 
inch in diameter, ſo that no particle of it 
could be found after the exp'oſion. At the 
moment of the ſtroke, a great number of 


1 


The power of a battery to melt wire is dif- 3 
ferent at different diſtances. Dr. Prieſtley found Ml 
that he could melt nine inches of ſmall iron wire 5 


at the diſtance of 15 yards, but at 20 yards di- 
ſtance he could aul make ſix inches red hot. 


ſparks, 
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ſparks, like thoſe from a flint and ſteel, 
flew upward and laterally from the place 
where the wire was laid, and loſt their 
light, in the day, at the diſtance of about 
two or three inches *. 
A ſtroke from a common jar will eaſily 
ſtrike a hole through a thick cover of a 
book, or many folds of paper, leaving 
a remarkable bur or prominence on both 
| fides, as if the fire had darted both ways 
from the center. 


* The late Mr, Canton, by whoſe ingenuity 
and induſtry this branch of philoſophy received 
very great improvement, clearly proved, that pure 
gold and ſilver might be calcined by the electric 
exploſion, and be converted into numberleſs glo- 
bules of glaſs, ſome of which were tranſparent, and 
others tinged with a great variety of colours. 
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RECREATION XV. 
The priſmatic colours*, 


O the ends of each of the chains that 


come from the battery, fix an iron 


wire, and between thoſe wires place a plate 
of tin, of about three inches ſquare, and 


Poliſhed on one ſide}, in a perpendicular 


direction. The wire next the poliſhed 


ſide ſhould be finely pointed, and brought 


very near the ſurface of the plate. 


By repeating the exploſions of the bat- 


tery, there will firſt appear a duſky red, 


* This diſcovery was made by Dr. Prieſtley, 


and ſerves to confirm the Newtonian doctrine of 
the difference of colours in bodies ariſing from the 
different denſities of the fine plates that compoſe 


their ſurfaces. 2 | 
+ The poliſh is not neceſſary, but the colours 
appear more beautiful than on a rough ſurface, 
This experiment may be made equally well with 
the other metals, as gold, ſilver, copper, braſs, 

iron, « or lead, 
about 


N 


, 
* . 
Wo 


044 


EE. 


about the edge of the central ſpot ; pre- 
ſently after, generally after four or five 


ſtrokes, there appears a circular ſpace, vi- 


ſible only in an oblique poſtion to the 
light, and looking like a ſhade on the 
plate : this expands very little during the 
whole courſe of the exploſions. After 


a few more diſcharges, the ſecond circu- 


lar ſpace is marked, by another ſhade 
beyond the firſt, of one-eighth or one- 


tenth of an inch in width, which never 


changes its appearance after any number 


of exploſions. All the colours make 
their firſt appearance about the edge of 
the circular ſpot; more exploſions make 


them expand toward the extremity of the 
ſpace firſt marked out; while others 


 Tucceed in their place, till after 30 or 40 

exploſions, three diſtinct rings appear, 
each conſiſting of all the colours in the 
priſm or rainbow. 


It makes no difference whether the 
electricity iſſue from the pointed wire 


upon 
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place a round wet board : 
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RECREATION XVI. 

The artificial earthquake. 
N the middle of a large baſon of water 
this board 
repreſents the earth, and the water the 
ſea. On the board erect an edifice, com- 
poſed of ſeveral ſeparate pieces, which 
may repreſent a church, a caſtle, a palace, 
or if you pleaſe all of them. 


Then placing a wire that communicates 
with the two chains of the battery, ſo that 


it may paſs over the board and the ſur- 


face of the water, upon making the ex- 
ploſion the water will become agitated, as 
in an earthquake, and the board moving 
up and down, will overturn the ſtructures 
it ſupports; at the ſame time that the 
cauſe of this commotion is totally con- 


cealed. 


8 This 
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This experiment likewiſe was invented 
by Dr. Prieſtley, and ,when well executed, 


cannot fail to give great ſurprize as well 
as entertainment. 


RECREATION XVII. 
- The electrical kite. 


EA a large thin ſilk handkercief, 
and extend it, by faſtening the four 
corners to two ſlight ſtrips of cedar. The 
handkerchief thus prepared and accom- 
modated with a tail, loop, and firing, will 
riſe in the air as a common paper kite. 
To the top of the upright ſtick of the 
croſs is to be fixed a pretty ſharp-pointed 
wire, riſing a foot or more above the wood. 
To the end of the twine next the hand 
is to be tied a ſilk ribband, and where 
the twine and filk join, a key or tin tube 
may be faſtened. 


* This is an invention of Dr. Franklin. 


This 
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This kite is to be raiſed when a thunder 
guſt appears to be coming on, and as ſoon 
as the thunder clouds come over the kite, 
the pointed wire will draw the electricity 
from them, and the kite, with all the 
twine, will be electrified, the looſe filaments 
of the twine will Rand outevery way, and 
be attracted by the finger. When the 
rain has wetted the kite and twine, fo 
that it can conduct the electric fire freely, 
it will ſtream out plentifully from the 
key, on the approach of a man's knuckle. 
At this key a phial may be charged, 
and from the electric fire thus obtained, 
ſpirits may be kindled, and all che other 
experiments performed. 


The greateſt quantity of electricity that 
was ever brought from the clouds by an 
apparatus, was by M. de Romas, of Nerac, 
in the ſouth of France. This gentleman 


= was the firſt who made uſe of a wire inter- 


woven in the hempen cord of an electric 


kite, which was ſeven feet and a half high, 
G 2 and 
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and three feet wide, ſo that it contained 


18 ſquare feet of ſurface. This cord was 


found to conduct the electricity of the 
clouds more powerfully than a hempen 
cord, even though it was wetted; and be- 
ing terminated by a chord of dry ſilk, it 
enabled the obſerver (by a proper manage- 
ment of his apparatus; to make whatever 


experiments he thought proper, without 


danger, 


By the help of this kite, on the 7th of 


June, 1753, about one in the afternoon, 
when it was raiſed 550 feet from the 
ground, and had taken 780 feet of ſtring, 
making an angle of near 45 degrees with 
the horizon, he drew { varks from his con- 


ductor three inches long, and a quarter of | 


an inch thick, the ſnapping of which was 
heard 200 paces*. While he was taking 


theſe ſparks, he felt, as it were, a ſort of 
cobweb on his face, though he was more 


4 by : 


than three feet from the ſtring of the 


That is, being tha half way 8 the hori- 'F 


zon and the point directſy over the ſpectator's head. 
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kite: after which he did not think it ſafe 
to ſtand fo near, and called aloud to all 


the company to retire, as he did himſelf 
about two feet. 


Thinking himſelf now ſecure enough, 
and not being incommoded by any body 
very near him, he took notice of what 
paſſed among che clouds that were imme- 
diately over the kite. There was no ap— 
pearance of lightning there, or any where 
elſe, nor ſcarce the leaſt noiſe of thunder, 
and no rain at all. There was a pretty 
Krong wind at weſt, which raiſed the kite 
at leaſt i oo feet higher than in any other 
experiment. Caſting his eyes afterwards 
on the tin tube faſtened to the ſtring of 
the kite, and about three feet from the 
ground, he ſaw three {traws, one of which 
Vas about a foot long, a ſecond four or 
five inches, and the third three or four 
inches, all ſtanding ereR, and performing 
a circular dance, like puppets, under the 
tin tube, without touching each other. 
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This little ſpeQacle, with which ſeveral 
of the company were much delighted, 


| laſted about a quarter of an hour; after 
which ſome drops of rain falling, he again 
perceived the ſenſation of the cobweb on 
his face, and at the ſame time heard a con- 
tinual ruſtling noiſe, like that of a ſmall 


ing of the increaſe of electricity, and from 


the firſt inſtant Mr. De Romas perceived 
the dancing ſtraws, he thought it not ad- 


viſable to take any more ſparks, even 


with all his precautions; and he again 


intreated the company to retire to a (till 


greater diſtance. 5555 


Immediately after this came on the laſt 


act of the entertainment, which M. De 
Romas acknowledges made him tremble. 
The longeſt ſtraw was attracted by the tin 
tube, upon which there followed three 
exploſions, the ſound of which greatly 


reſembled that of thunder. Some of the 
company compared it to the exploſion of 


rockets, 


2 n NN wh : 5 
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| forge bellows. This was a farther warn- i 
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rockets, and others to the violent craſhing 


of large earthen Jars againſt a pavement. 

Tt is certain that it was heard into tne 
heart of the city, notwithſtinding tae va- 
ious noiſes there. 


The fire that was ſeen at the inſtant of 
exploſion had the ſhape of a ſpindle, eight 
inches long, and five lines in diameter. 
But the moſt aſtoniſhing and diverting cir- 
cumſtance was produced by the firaw, 
which had occaſioned the exploſion, fol- 
| lowing the ſtring of the kite. Some of the 


company ſaw it at 45 or 50 fathoms di- 
ſtance, attracted and repelled alternately, 
with this remarkable circumſtance, that 


every time it was attracted by the ſting, 
flaſhes of fire were ſeen, and cracks were 
heard, though not ſo loud as at the time 
of the former exploſion, 


It is remarkable, that from the time of 
the exploſion, to the end of the experi- 


ment, nolightning at all Was ſeen, and ſcarce 
1 any 


Ss KATTONATL 


any thunder heard. A ſmell of ſulphur was 
perceived, much like that of the luminous 
eleQric efluvia iſſuing from the end-of an 
electrified bar of metal. Round the ſtring 
appeared a luminous cylinder of light, three 


or four inches in diameter; and as this was 
5 in the day time, M. de Romas did not queſ- 
tion but that if it had been in the night, the 
electric atmoſphere would have appeared 
to be four or five feet in diameter. An 
end was put to theſe remarkable experi- 


ments, by the wind's ſhifting to the eaſt, 
and rain, mixed with hail, coming on 1n 


great plenty“. 


* The quantity of electric mat: er brought by this 
kite from the clouds at another time is really aſto- 
niſhing. Auguſt 26, 17 56, the ſtreams of fire iſſuing 
from it were obſerved to be an inch thick, and ten 
feet long. Theſe amazing flaſher oflightaing! whoſe 
report was equal to that of a piſtol, and whoſe ef- 
fect, had any of them ſtruck on buildings, or ani- 
mal bodies, would perhaps have been equally de- 
ſtructive with any mentioned in hiſtory, were ſafe- 
ly conducted by the cord of the kite to a non. lee 
tric body placed near it. 
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As the foregoing account might deter 
ſome perſons from attempting this very 
entertaining experiment, eſpecially when 
there is the appearance of an approach- 
ing thunder-ſtorm, we ſhall here add an 
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apparatus, invented by Dr. Prieſtley, and 
with which he thinks there can be no great 
danger in any chunder-ſtorm. 


Let the firing a, of a kite (Plate III. 
Fig. 4) be wound upon a reel 6b, going 
through a ſlit in a flat board, faſtened at 
the top of it; by which more or leſs of 
the ſtring may be let out at pleaſure. Let 
the reel be fixed to the top of a tin or cop- 
per funnel c, and from the funnel let a 
metal rod 4, with a large knob, be pro- 
jected, to ſerve as a conductor. This fun- 
nel and reel muſt be ſupported by a ſtaff e, 
the upper end of which, at leaſt, muſt 
be well baked, and the lower end may be 
made harp, to thruſt into the ground, 

when the kite is well raiſed. 
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The ſafety of this apparatus depends 
on the chain /, faſtened to the ſtaff by 
a hook a little below the funnel, and drag- 
ging on the ground: for the redundant 
lightning will ſtrike from the tunnel to 
the chain, and ſo be conducted as far as 


is deſired, without touching the perſon 
who holds the ſtaff. 


Derbe may be taken from the conduc- 
tor of this apparatus with all ſafety, by 
means of a ſmall rod of baked wood g, 
Furniſhed with a ſmall funnel h, a braſs 
rod 7, and a chain E, connected with it, 
for the lightning which ſtrikes the rod, 
will paſs by the funnel and the chain, with- 
out touching the perſon who holds the rod. 
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RECREATIONS IN THE DARK CHAMBER. 


To exhibit a great number of pleaſing and 


ſurpriſing recreations in the dark, as 
well as in the light, 1s the peculiar pro- 


perty of electricity; for though there 


are many beautiful experiments per- 


formed in the camera obſcura, it is ſtill 


by the aid of the ſun's rays, or thoſe of 


a candle or lamp: whereas the electric 


apparatus contains within itſelf thoſe 


particles of fire by which theſe recrea- | 


tions are performed. 


RECREATION XVII 
The miraculous luminaries. 


O perform this recreation it is neceſ- 
ſary to be provided with a quantity 
of the following phoſphorus. Calcine 
common oyſter-ſhells, by burning them 
in the fire for about half an hour , 
then beat them! into powder, of the clearef 
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of which take three parts, and of 
flowers of ſulphur one part, and put the 
mixture into a crucible about one inch and 
a half deep. Let it burn in a ſtrong open 
fire, for a full hour; when cool turn it 


out, and break it into ſeveral pieces, and 


taking thoſe pieces into a dark place, fcrape 
off the brighteſt parts for uſe, which, when 
good, will be a white powder. 


Then take a As board of three or 
four feet diameter, on the center of which 
draw the figure of the half moon, of three 
or four inches diameter, and round it, at 


different diſtances, draw a number of ſtars, 


of different magnitudes. On each of theſe 
figures fix the phoſphorus juſt mentioned, 


to the thickneſs of about a quarter of an 


inch. The board being thus prepared, 
you muſt have ready a number of charged 
jars, or phials, and by diſcharging one of 
them, at thediſtance of about an inch, over 


each figure, it will become illuminated: 


The light of the creſcent will be ſo ſtrong 
at 
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at firſt, that you may diſtinguiſh by it the 
figures on the dial of a watch. Round 
the board let there be placed a rim or hoop, 
and over that, at a ſufficient diſtance from 
the figures, draw a curtain. 


The board thus prepared is to be brought 
into the darkened room, and placed, by 
hooks, againſt the ceiling. The curtain is 
then to be drawn back, and the moon and 
ſtars will appear as emerging from behind 


a cloud, and will continue to ſhine for half 


an hour; the light, however, growing 


continually more faint. 


Previous to the performing the fol- 


lowing recreation, it will be neceſſary to 


have a globe and cuſhion placed on the mid- 
dle of the table, which muſt communicate, 


by a ſtring that goes through the partition, 


with the wheel in the other room. 
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2 RECREAPION "XIE: " 
The ghbular fires. 


TFT E T the room, and all the parts of the 

apparatus, be made very dry, and 
let the globe be ſtrongly excited, ſo that 
the electricity may be very vigorous; the 
fire will then be ſeen to dart from the 
cuſhion toward the wire of the conductor. 
Sometimes theſe lucid rays (which are in 
part viſible in day-light) will make the 
circuit of half the globe, and reach the 
wires ; and they will frequently come in 


a conſiderable number, at the ſame time, 
from different parts of the cuſhion, and 
reach within an inch or two of the wires. 
The noiſe attending this beautiful pheno- 


menon exactly reſembles the crackling of 


bay leaves in the fire. Theſe lucid arches 
have frequently radiant points, often four 
or five in different parts of the ſame arch. 


"Theſe radiant points are intenſely bright, 


and 
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and appear very beautiful. It is pecu- 
liarly pleaſing to obſerve the circles of 
fire riſe from thoſe parts of the cuſhion, 
| where the amalgam or moiſture has been 
put, or which have been lately ſcraped. 


Single points on the rubber will then ap- 


pear intenſely bright, and for a long time 
together will ſeem to pour out continual 
torrents of flame. If one part of the rub- 


ber be preſſed cloſer than another, the cir- 


les will iſſue from that part more frequent- 
ly than from any other. 


ſides the rubber, which will ſometimes 
meet, and completely encircle the globe. 
If in that ſtate a finger be brought within 
half an inch of the globe, it is ſure to 
be ſtruck very ſmartly; and there will of- 


I rubber, though it be almoſt quite round 
the globe. EE, 


If 


When the conductor is taken quite a- 
way, circles of fire will appear on both 
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If all the air be exhauſted from the 
globe, the electricity will be found to act 
wholly within it, where it will appear in 
the form of a cloud or flame of reddiſh or 
purple- coloured light, filling the whole in- 
terior ſpace of the globe*, 


RECREATION XX. 
The lumincus ſhower. 


"NN the plate at , Plate II. put a num- 
i ber of ſeeds of any kind; or grains 


of ſand, or a quantity of braſs duſt. The 


conductor being ſtrongly electrifed, thoſe 
light particles will be attracted and re- 


pelled by the plate o, ſuſpended from the 


conductor, with amazing rapidity, ſo as to 
exhibit a perfect luminous ſhower. 

* When this recreation is finiſhed, the globe and 
rubber muſt be taken away, that they may not in- 


commode the apparatus of the foilowing experi- 
ments, 


y; Another 
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will drop from it very ſlowly ; but when 


it is electrified, the drops will fall very 


faſt, and will appear like globules of fire, 
illuminating the baſon into which they 
fall; | 


RECREATION XX, 
7 he illuminated Vacuum. 


T A K E a tall receiver chat 18 very dry, 


and through the top of it fix, with 


cement, a wire, not very acutely pointed. 
Then exhauſt the receiver, and preſent the 


knob of the wire to the conductor, and 
every ſpark will paſs through the vacuum, 


in a broad ſtream of light, viſible through 
the whole length of the receiver, how tall 


| foever it be. This ſtream often divides 


itſelf ! into a variety of beautiful rivulets, 
which are continually changing their 


Vol. III. . ee, 


Another method of repreſenting lumi- 
nous rain, is by a ſpunge that has been 
immerſed in water. When this ſpunge 
is firſt hung to the conductor, the water 
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courſe, uniting and dividing again in a 
moſt pleaſing manner. If a jar be diſ- 


charged through this vacuum, it gives 
the appearance of a very denſe body of 


fire, darting directly through the center of 
the vacuum, without ever touching the 
ſides; whereas, when a ſingle ſpark paſſes 


through, it generally goes more or leſs to 
the ſide, and a finger put to the outſide of 


the glaſs, will draw it wherever a perſon 
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hands, every ſpark is felt, like the pulſa- 
tion of a large artery, and all the fire 
makes towards the hands. This pulſation 


is felt at ſome diſtante from the receiver, 


and a light is ſeen between i hands and 
the glaſs. 


All this while the pointed v wire is ſup- 
poſed to be electrified poſitively; if it be 


electrified negatively, the appearance is re- 


markably different. Inſtead of ſtreams of 
fire, nothing is ſeen but one uniform lu- 
minous appearance, like a white cloud, or 
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the milky way in a clear ſtar-light night. 
It ſeldom reaches the whole length of the 
veſſel, but generally appears only at the 


end of the wire, hke a lucid ball. 


If in the neck 4 a tall receiver a mall 


phial be inſerted, ſa that the external ſur- 


face of the glaſs may be expoſed to the 
vacuum, it will produce a very beautiful 
appearance. The phial muſt be coated on 
the inſide, and while it is charging, at every 


ſpark taken from the conductor into the 


inſide, a flaſh of light is ſeen to dart, at 
the ſame time, from every part of the 


quite fill the receiver. Upon making the 
diſcharge, the light is ſeen to return in a 


= much cloſer body, the whole coming out 
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another braſs plate ſo contrived that you F 
may let it down the cylinder, and bring it 


this cylinder be exhauſted and inſulated, 


diſtance from each Gther the cylinder will 
admit. The braſs plate at the bottom of 
the cylinder will moreover be as ſtrongly Wi 


| this vacuum is ſaid to produce a delightful 1 


RECREATION XXL: 


The luni nous lindern. 


. 
1 


prov» a glaſs cylinder three foe 


long and three inches diameter: near x7 
the bottom of it fix a braſs plate, and have T 


as near the firſt plate as you deſire. Let 
and when the upper part is electrified, the 


electric matter will paſs from one plate to 
the other, when they are at the greateſt 


electrified, as if it was connected by a wire 
with the prime conductor. 


The electric matter in its paſſage thro 


, This is an invention of Dr. Watſon, 


ſpec- 
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ſpectacle; not making, as in the open air, 
{mall bruſhes or pencils of rays, an inch or 
two in length, but coruſcations of the 
whole length of the tube, and of a bright 
filver hue, Theſe do not immediately di- 
verge, as in the open air, but frequently 
form a baſe that is apparently flat, divid- 
ing themſelves into leſs and leſs ramifica- 
tions, and very much reſemble the moſt 

lively coruſcations of the aurora bo- | 
realis. © 


RECREATION XXII. 
The magical conſtellations. 


S themoon and Rars in the zenith will 
become dull during the time of per- 


forming the preceding recreations, it will 
be proper to draw the curtain gently be- 
fore them, that it may ſeem as if a cloud 
came ſlowly over them; and then the 
operator may, by his magical power, light | 
upother conſtellations. In order to which, 
. non he 
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he muſt provide a large board, on which 
let him mark the ſtars that are in two or 
more conſtellations, which are contiguous 
and viſible in the northern hemiſphere, as 
Taurus, Gemini, &c. 


Io repreſent theſe ſtars, let there be a 

hole on each fide of the ſpot that is mark- 
ed for a ſtar, about a quarter of an inch 
diſtant from each other, and let the ex- 
tremities of two wires, neatly rounded, 
come through theſe holes, and be brought 
near together, exaQly over the mark. 
Theſe wires ſhould be of different ſizes, 
that they may the better repreſent the dif- 
ferent magnitudes of the ſtars. 


The other ends of the wires muſt be 
ſo diſpoſed, that they may all receive a 
ſpark from the conductor at the ſame 
time, and the ſtars will then be all lu- 
minous at the ſame inſtant. Theſe ſtars 
are not evaneſcent, like thoſe made by 
| the phoſphorus, but will continue with Y 
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equal ſplendor as long as the motion of 
the wheel is continued. After the ſame 
manner any cypher, or the outlines of a - 
drawing may be exhibited. 
RECREATION XXIV. 
Me luminous characters. 
ROI DE a board about four inches 
wide, as AB, (Plate IV. Fig. 1.) and 
of what length you pleaſe. On this board 
place ten or twelve rows of tin-foil, at 
about half an inch diſtance from each 
other, and that all communicate together. 
From theſe lines are to be cut out the cha- 
racters you intend to repreſent; obſerving 
that the ends of the tin-foil where it is 


cut, ſhould not be ſtrait, but pointes as in 
the figure. 


At the e of the tin- foil there 
muſt be abraſs knob C, which being brought 
* This is an invention of Mr. Hen] y, the author 


of the graduated electrometer deſcribed in the ap- 
ratus, 
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* , 4 


0 the conductor, receives the electricit 
and conveys it to the tin- foil, over whic 
it would run imperceptibl 7, were there no 
bre in the lines, but being there inter- 
rupted, it jumps from one point to the o- 
ther, making at the ſame time a lucid ſpot, 


by which the characters are formed, and 


1 . 
4 * 0 


will continue as long as the wheel is in mo- 
tion. If at the ſame time the knob is s ap- 
plied to the conductor, the operator place 
is finger againſt the other end 6 the up- 
ermoſt line of the tin- foil, and draw it 


owly down, over the ends of the other 


lines, i it will ſeem as if the charac rs were 


: 
** 


ne motion of his hand. | 
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18 experiment may be made by tlie 
| iſcharge of a jar or phial, but it will then 
beof a a ſhort continuance. | By this method 
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RECREATION XXV. 
Prijmatic iNluminations* | 


AKE a glaſs veſſel about a foot long 
7 and eight inches diameter, open at 
both ends; and let one of its ends be cloſed 
by a braſs ferule, which is to conſtitute 
one of the centers on which it is to turn: 
the other end muſt be cloſed with a metal 
plate. In the center of the plate let there 
be a ſquare ſtem, which is to be applied 

to the arbor of a lathe, by which the globe 
is to be turned round. On one fide of 
this laſt plate muſt be fixed a cork, by 
means of which the glaſs is ſcrewed n 
the air- pump. 


Upon rarefying the air within the glaſs 
about 500 times, and afterwards turning 


This experiment was firſt made by Mr. Smea- 
ton, the inventor of the new air-pump. 


the 


\ 
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the glaſs i in the lathe, and rubbing in ay 
the ſame time with the hand, a conſiderable 
quantity of lambent flame, variegated with 


all the colours of the rainbow, will appear 
within the glaſs, under the hand. This 
light is perpetually changing colour un- 
der the hand, but in every other *** 5 


1s n, Ready. 


When a little air is let into the glaſs, the 


light appears more vivid, and in greater 


quantity, but is not ſo ſteady, for it will 


frequently break out into a kind of coruſ- 
cation, like lightning, and fly all over the 
interior part of the glaſs. When a little 
more air is let in, the flaſhing is continual, 
and ſtreams of bluiſh light ſeem to iſſue 
from under the hand, within the glaſs, in 
a thouſand forms, with great rapidity, and 
appear like a caſcade of fire. Sometimes 
it is ſeen to ſhoot out into the form of 
trees, moſs, &c. 


6 


When | 
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When more air is let in, the quantity 
of light is diminiſhed, and the ſtreams that 
compoſe the flaſhes narrower. The glaſs 
now requires greater velocity and harder 
friction. Theſe circumſtances will increaſe 
as ſtill more air is let in, ſo that by the time 
the glaſs is one-third full of air; the co- 
ruſcations quite vaniſh, and a much ſmaller 
quantity of light appears partly within 
and partly without the glaſs. When all 
the air is let in, the light appears wholly 


without the glaſs, and much leſs in quan- 
tity than when the glaſs is only in part 
exhauſted. | 
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RECREATION XXVI, 


The aurora borealis*, . 


Mar a Torricellian vacuum in a glaſs 
tube, about three feet long, and 


ſeal it hermetically + : it will . then be 
always ready for uſe. Let one end of 


this tube be held in the hand, and the 


other applied to the conductor, and im- 
mediately the whole tube will be illumi- 
nated, from end to end; and when taken 
from the conductor will continue lumi- 


nous, without interruption, for a conſider- 


able time, very often above a quarter ef 


* This is one of the inventions of that great 


benefactor to this ſcience, Mr. Canton. 
+ The Torricellian vacuum is made by filling a 
tube with pure mercury, and then inverting it, in 


the ſame manner as in making a barometer ; for 
as the mercury runs out, all the ſpace above will 
be a true vacuum. A glaſs is hermetically ſealed 


by holding the end of it in the flame of a candle 
till 1t is ready to melt, and then twiſting it toge= 


ther with a pair of pincers, 
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an har; If after this, f it be drawn through 
the hand- either way, the light will be un- 


commonly intenſe, and, without the leaſt 


interruption,” from one hand to the other, 


even to its whole length. After this oper- 
ation, which diſcharges it in a great mea- 
ſure; it will ſtill flaſh at intervals, though 


it be held only at one extremity, and quite 
ſtill; but if it be graſped by the other hand 
at the ſame time, in a different place, 
ſtrong flaſhes of light will hardly ever fail 


to dart from one end to the other; and this 
will continue 24 hours, and perhaps much 
longer; without freſh excitation. Small 
and long glaſs tubes exhauſted of air, and 
bent ii many irregular crooks and angles 


will, when properly electrified, beautifully 
repreſent flaſhes of lightning. 
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RECREATION XXVIL 
The circulating lamps. 
1 keeping the company thus long 


in the dark, it will be proper to illu- 


minate the room before you diſmiſs them. 
In order to which, introduce the circulating 
wheel, mentioned in the gth Recreation. 

To the upper axis of which let there be 
fixed a number of radii, made of baked 


wood, at the end of each of which muſt. 


hang a ſmall globular lamp, filled with 
ſpirits ; and let that of each lamp be tinged 
with a-different colour. The wheel, hav- 
ing previouſly acquired its greateſt velo- 


city, is to be placed on the table, and a 


chain, depending from the branch, is to 
dip into each lamp as it paſſes by; ſo that 


all of them will become illuminated in a 
very ſhort time. Theſe lamps will not 


only enlighten the room, but by their va- 


riegated colours, and continual revolution, 


afford a very pleaſing phenomenon. 
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MAGNETISM. 
DEFINITIONS. 


the attractive and repellent powers in the 
magnet or loadſtone. 


2. The magnet is a rich, heavy, iron 
ore of a hard ſubſtance, a duly grey co- 
lour, with ſome mixture of a reddiſh 
brown, and ſ parkling when broke. 


3. The magnetic virtue is called the 
third ſpecies of attraction; gravity being 


the firſt and electricity the ſecond. 

4. The two ends of a magnet, when it 
is properly formed, are called its poles ; 
and when it is placed on a pivot, in juſt 
equilibrium, one end will turn toward the 


north, and is called its north pole, and 


the other end the ſouth & nat 


* The poles of a magnet are found by holding 
a very fine ſhort. needle over it; for where the 


Vor. III. 2 poles 


AGNETISM is che ſcience that 
explains the ſeveral properties of 
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5. When the two poles of a magnet are 
ſurrounded with P of ſteel, it is ſaid 
to be armed. 

6. If the end of a ſmall iron bar 1 
rubbed againſt one of the poles of a mag- 
net, it is ſaid to be touched, and is then 
called an artificial magnet. 

7. If ſuch a magnet be Wipe on a 
pivot, it is called a magnetic needle; one 
end of it turning toward the north, and 
the other toward the ſouth. 

8. The difference between the poſition 
of the needle, and the exact points of north 
and ſouth, is called its declination. 

9. A needle which is touched will in- 
fine toward the earth, and that i is called 
its inclination or dipping. 1 


poles are, the needle will ſtand upright, but no- 

where elſe, The exterior parts are then to be 
filed or ground off, and the two extremities which 
contain the poles, to be made quite ſmooth, 


APHO- 
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A F H U R 1856 1 s. 
1. The magtietic attraction 18 produced | 
| by effluvia emitted by the magnet, and paſſ- 
ing from one pole to tlie other“. 


2. One pole of a magnet will attract 
iron, and the other repel it, but no other 


body T. 


* The direction of the magnetic efluviais ſhown | 
by the following experiment, Let AB, CD, 
(Plate VI. Fig, 1.)bethepolesof a magnet, Round 
every ſide lightly ſtrew ſteel filings, on a ſheet of 
white paper ; the particles of the filings will be 
ſo affected by the efMluvia of the ſtone, as to ſhow 
the courſe they take every way. In the middle of 

each pole, between A B and C D, they appear to 
proceed in lines nearly ſtraight; toward the ends 
they are more and more curved, till at laſt the 
lines from both ſides, coinciding with each other, 
form numberleſs curves round the ſtone, which are 
nearly of a circular figure, as in the plate. This 
experiment ſeems to ſhew that the magnetic efflu- 
via iſſuing from one pole, circulates to the other. 

I The property of the magnet to attract iron 
bas been known many ages: but thoſe of its polar 
direction, and of its communicating that property 

to iron, was not diſcovered till the 1 4th century. 
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3. The magnet attracts iron as well in 
vacuo, as in the air. wt 
4. The magnetic attraction will be con- 
tinued through ſeveral pieces of iron placed 
contiguous to each ther. 
5 The magnetic effluvia pervades all 
bodies. 
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6. The magnetic attraction extends to 

a conſiderable diſtancex. 
7. The north pole of one magnet will 
attract the ſouth pole of another: and the 
ſimilar poles will repel each other . 


The learned Muſchenbroek made a number 
of experiments, with great care and aſſiduity, to 
determine the extent and progreſs of the magnetic 

attraction, but was never able to diſcover any re- 
gular proportion between the force and diſtance; 
but merely that the force increaſed as the iron ap- 
proached the magnet. Nor does there ſeem to be 
any proſpect of eſtabliſhing the proportion of at- 
traction to the diſtance, till a method is found, if 
it can be found, of ſeparating the attracting from 
the repelling parts. A needle has been known to 
be attracted by an iron bar at the diſtance of eight 

or ten feet, #2 

+ If a magnet be gently cut through the middle 1 
of its axis, each piece becomes a complete magnet; 5 
4 ky for 
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north pole of a magnet will turn ſouth, 
and that touched by the ſouth pole will 
turn north. 
9. The declination of the magnetic 
needle is different in different parts of the 
earth, and in the ſame part at different 
times*, 


5 5 


10. The inclination of * needle is not 


for the parts. that were contiguous become poles, 


and even oppoſite poles. So that the end of eaeh 


piece may become a north or ſouth pole according 
as the ſection is made neareſt to the north or ſouth 
pole of the large magnet. Upon cutting a magnet 
longitudinally, there will be four poles, in the ſame 
poſition as before the cutting, Sometimes a ſtrong 
ſtroke with a hammer will bring all the magnetic 
power from one end of a needle to the other; ſome- 
times make it more ſtrong where it was before, 
and at other times totally deftroy it. 
* The declination of the needle at London, in 
the year 1580, was 11 degrees 15 minutes eaſt, 
In the year 1657, there was no declination, that 
is, the needle ſtood exactly north and ſouth, At 


preſent, the declination j is more than 22 z degrees 
weſt ward. 


13 EA always 


g. The end of a needle touched by the 
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always the ſame in different places, nor 
in the ſame place at different times“. 
11. The ſtrength of natural magnets 
differs in thoſe of different magnitudes, 


but not in Proportion to their magni- 
tudes ft. 


* The inclination of the needle when it was 
firſt obſerved, in the year 1576, was found to be 
71 degrees 50 minutes: at preſent it 1 is between 74 
and 75 degrees. 

| To prevent the dipping of the needle in the 

common compaſs; the end that is not touched is 
made ſomething heavier, by which it is kept in equi- 

librio. Under the equator the needle has no in- 

elination, being equally attracted by the two poles 
of the earth, 

+ The ſmalleſt magnets have generally the 
greateſt power, in proportion to their bulk. A large 
magnet will ſeldom take up more than three or 
four times its own weight ; whereas a ſmall one 
will frequently take up more than ten times its 
weight, A magnet thatweighs ſcarce three grains, 
and that a gentleman wears in his ring, will take 
up 746 grains, or 250 times its own weight. A 
magnetic bar made by Mr, Canton, according to 
the method we ſhall hereafter ande, and that 
weighed 10 ounces 12 penny weights, took up 
ſomething more than 79 ounces z and a flat ſemi- 

: circular 


e 
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12. The ſtrength of a natural magnet 


is conſiderably increaſed * its * 


armed“. 


Adele ſteel 9 that weighed an ounce and 
13 * lifted an iron wedge of go 
ounces. 

* There are various ways of arming magnets z 
the moſt eligible ſeems to be that of placing two 


pieces of ſteel againſt the two poles, ſo that they 


may come down below the bottom of the ſtone, 
and binding them on with one or more pieces of 
braſs; the two ends of the ſteel pieces then become 
the poles of the magnet, To determine the quan- 


tity of ſteel to be applied, try the magnet with 
ſeveral ſteel bars, and the greateſt weight if takes 
up, with a bar on, is to be the weight of its ar- 


mour, 3 
Though an armed magnet have a great degree 


of force, it may be eaſily counteracted. If an ob- 


long piece of iron be ſuſpended by one of its poles, 


and the pole of a different denomination of a 


weaker and unarmed magnet be placed under the 


iron, it will quit the firſt magnet and adhere 
to the other. In like manner when a needle hangs 
by its point to a magnet, if a common bar of iron 
be applied to the head of the needle, it will di- 
rectly quit the magnet and adhere to the bar: but 


if it hang by its head to the magnet, neither theiron, 
nor a weak magnet, will diſengage it, Though 
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13. Iron acquires a magnetic power by 
being continually rubbed in the lame di- 


rectionꝰ . 


14. Iron bars become magnetic by 
ſtanding a long time nearly upright}. 


the pole of an armed magnet have great power, 
yet if an jron bar of great length be placed under 
it, the magnet will not appear to have any force 


whatever. 
If a magnet, by lying along time unuſed, have 
loſt part of its power, it may ſometimes be recover- 
ed, An armed magnet that weighed 14 ounces 


and a half, and would take up 16 times its own 


weight, by lying by ſomę years loſt. one-fourth 
part of its power. But as much weight being ap- 
plied to it, as it would then take up, and being 
ſuffered to hang to it ſome weeks, it would then 
take up an additional quantity; and the quantity 


being continually increaſed, at different periods, 
for the ſpace of two years, it would then take up 


more than 20 pounds; ; whereas, before its virtue 
was impaired, it would not take up 15. 

* From hence files, augurs, and ſuch like tools, 
have always ſome magnetic power, 

+ Therefore pokers, tongs, and other irons, 
that always ſtand with the ſame end downward, 
are conſtantly magnetic ; and the continual fricti- 

on they receive, in keeping them clean, contri- 
bytes 
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15. The magnetic virtue "wp be com- 
municated by ele@ricity®. 

16, A ſtrong blow at the end of a ſhort 
iron bar will give it a magnetic power f. 
17. Fire totally deſtroys the power of 
magnets, as well natural as artificial. 


butes much to this. Some bars acquire ſeveral 
magnetic poles, alternately north and ſouth. 

* When the electric ſhock is very ſtrong it will 
give 2 polarity to needles ; and ſometimes it will 
reverſe their poles, 

+ If ſuch a bar, or a pair of pincers, be ſtruck 


hard, or thrown forcibly againſt a ſtone floor, they 
will manifeſtly atttact a ſmall needle that floats | 


5 ppon the ſurface of the water in a > gals, 
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ter 1 of an inch broad, and one twentieth 


and ſix of hard ſteel, each five inches and 


twentieths of an inch thick, with two 
pieces of iron of one half the length, but the 


hard bars; and let all the bars be marked 


(Plate V. Fig. 1.) the larger they are and 


lume of the Philoſophical Tranſactions, and was 


METHOD OF MAKING ARTIFICIAL 
MAGNETS*, 


ROCURE a dozen bars; fix of ſoft 
ſteel, each three inches long, one quar- 


of an inch thick, with two pieces of iron, 
each half the length of one of the bars, 
but of the ſame breadth and thickneſs; 


a half long, half an inch broad, and three- 


ſame breadth and thickneſs as one of the 


with a line quite round them at one end. 


Then take an iron poker and tongs 


* There are various methods of making theſe 
magnets : this method is taken from the 47th vo- 


invented by the late Mr. Canton; to whom the 
learned world is indebted for many uſeful diſcove- 
ries and improvements in magnetiſm, as well as 
Forney. 


pee the 
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the longer they have been uſed, the better; 
and fixing the poker upright between the 
knees, hold to it near the top, one of the 
ſoft bars, having its marked end down- 


ward, by a piece of ſewing ſilk, which 
muſt be pulled tight with the left hand, 


that the bar may not ſlide: then graſping 
the tongs with the right hand, a little be- 


low the middle, and holding them nearly 
ina vertical poſition, let the bar be ſtroked, 


by the lower end, from the bottom to the 


top, about ten times on each fide, which 
will give it a magnetic power ſufficient to 
lift a ſmall key at the marked end; which 
end, if the bar was ſuſpended on a point, 
would turn toward the north, and is there- 
fore called the north pole, and the un- 


marked end 1s, for the ſame reaſon, called 


the ſouth pole of the bar. 


Four of the ſoft bars being impregnated 


after this manner, lay the other two | 
(Fig. 2.) parallel to each other, at the di- 


ſtance of about a quarter of an inch, 
between 


Wks 
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between the two pieces of iron belonging 
to them, a north and a ſouth pole againſt 


each piece of iron: then take two of the 


four bars already made magnetical, and 


place them together, ſo as to make a dou- 


ble bar in thickneſs, the north pole of one 


even with the ſouth pole of the other; and 


the remaining two being put to theſe in 
ſuch a manner as to have two north and 
two ſouth poles together, ſeparate the north 


from the ſouth poles at one end, by a large 


pin, and place them perpendicularly with 


that end downward, on the middle of one 


of the parallel bars, the two north poles 
towards its ſouth, and the two ſouth poles 
towards its north end: ſlide them back- 
award and forward, three or four times, 


the whole length of the bar; and re- 
moving them from the middle of this, 


place them on the middle of the other 


har as before directed, and go over that 


in the ſame manner: then turn both the 
bars the other ſide upwards, and repeat the 
former operation: this being done, take 


the 


8 
5 
N 
ro B 
5. 0 
&- 
Ft 
* 
REN 
- WIS 
8 44 
* 
3 
1 
Ds 
3 33 
Wh 
a” 
4 
- 98} 
9 25 2 
7 
* 
8 
* 
3 
0 
8 
N 
Bens 
* me 
Met 
Pts 7 
Io 
8 c 
7 
9 BY * 
2 
N 
bt 8 
1 
I 
* 


RE OCREATIONS. 123 


the two from between the pieces of iron, 


and placing the outermoſt of the touching 
bars in their room, let the other two be 


the outermoſt of the four to touch theſe 
with: and this proceſs being repeated 
till each pair of bars have been touched 
three or four times over, which will give 


them a conſiderable magnetic power, put 


the half dozen together after the manner 


of the four, Fig. 3, and touch with them 


two pair of the hard bars, placed between 
their irons, at the diſtance of about half 


an inch from each other: then lay the ſoft 
bars aſide, and with the four hard ones 


let the other two be impregnated, Fig. 4, 


holding the touching bars apart, at the 


lower end, near two-tenths of an inch, to 


which diſtance let them be ſeparated, after 


they are ſet on the parallel bar, and 


brought together again before they are 


taken off. 


This being obſerved, proceed according 
to the method deſcribed above till each 


pair 
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pair has been touched two or three times 
over. But as this vertical way of touching 
a a bar will not give it quite ſo much of the 
magnetic virtue as it will receive, let each 
pair be now touched once or twice over, 
in their parallel poſition between the 
irons, Fig. 5, with two of the bars held ho- 
_ rizontally, or nearly fo ; by drawing at the 
fame time the north of one from the mid- 
dle over the ſouth end, and the ſouth of 
the other from the middle over the north 
end of a parallel bar: then bringing them 
to the middle again, without touching the 
parallel bar, give three or four of theſe 
horizontal ſtrokes to each fide. The ho- 
rizontal touch, after the vertical, will make 
the bars as ſtrong as they can poſſibly be 
made : as appears by their not receiving 
any additional ſtrength, when the vertical 
touch is given by a greater number, and the 
horizontal, by bars of a ſuperior magnetic 
power. This whole proceſs may be gone 
through in about half an hour ; and each 
| of 
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of the larger bars, if well hardened, may 
be made to lift 28 troy ounces ; and ſome- 


times more. And when theſe bars are 
thus impregnated, they will give to an 
hard bar of the ſame ſize, its full virtue 
in leſs than two minutes; and therefore 
will anſwer all the purpoſes of magnetiſm 
in navigation and experimental philoſo- 
phy, much better than the loadſtone, 
which is well known not to have ſuſh- 


cient power to impregnate hard bars. 


The half dozen being put into a caſe, 
Fig. 6, in ſuch manner, as that two poles 
of the lame denomination may not be to- 
gether, and their i Irons with them as one 


bar, they will retain the virtue they have 


received. But if their power ſhould, by 
making experiments, be ever fo far im- 
paired, it may be reſtored without any 
foreign aſſiſtance in a few minutes. And 
if, out of curiolity, a much larger ſet of 
bars ſhould be required, theſe will com- 


- 


proceed 


municate to them a ſufficient power to 
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proceed 1 and they may in a ſhort 
time, by the ſame method, be brought to 
their full ſtrength. 


THE MAGNETIC PERSPECTIVE GLASS. 


ROVIDE an ivory tube, about two 
inches and a half long, and of the form 
expreſſed in Plate VI. Fig. 2. The 
ſides of this tube muſt be thin enough to 
admit a conſiderable quantity of light. It 
is to open at one end with a ſcrew: at that 
end there muſt be placed an eye-glaſs A, 
Fig. 3, of about two inches focus, and at 
the other end, any glaſs you pleaſe. 


Have a ſmall magnetic needle, like 
that placed on a compaſs. It muſt be 
ſtrongly touched, and ſo placed at the 
bottom of the tube that it may turn freely 
round. It is to be fixed on the center of 
a {mall i ivory circle C, of the thickneſs of 
a counter, which is placed on the object- 
| glals D, and ane black on the ſide 


next 
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next it. This circle muſt be kept faſt by 
a circular rim of paſteboard, that the nee- 
dle may not riſe off its pivot, after the 
ſame manner as is in the compaſs. This 
tube will thus become a compaſs, ſufficient- 
ly tranſparent to ſhow the motions of the 
needle. The eye-glaſs ſerves more clearly 
to diſtinguiſh the direction of the needle ; 
and the glaſs at the other end, merely to 
give the tube the appearance of a common 

_ perſpective, 


It will appear by aphoriſm 8, that the 
needle in this tube, when placed over, and 
at a ſmall diſtance from, a magnet, or any 

machine in which it 1s contained, will ne- 
ceſſarily place itſelf in a poſition directed 
by that magnet, and conſequently ſhow 
where the north and ſouth pole of it is 
placed. The north end of the needle con- 
ſtantly pointing to the ſouth end of the 
magnet. 

This effect will take place though the 
magnet be incloſed in a caſe of wood, or 
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even metal, as the magnetic effluvia pene- 
trates all bodies. You muſt obſerve, how- 
ever, that the attracting magnet muſt not 
be very far diſtant from the needle, eſpe- 
cially if it be ſmall, as in that caſe its in- 
fluence extends but to a ſhort diſtance. 


This tube may be e differently conſtruct- 
ed by placing the needle in a perpendicu- 
lar direction, on a ſmall axis of iron, on 
which it muſt turn quite freely, between 
two ſmall plates of braſs placed on each 
ſide the tube: the two ends of the needle | 
ſhould be in exact equilibrium. The 
north and ſouth ends of this needle will, 
in like manner, be attracted by the ſouth 
and north ends of the magnetic bar. The 
former conſtruction, however, appears pre- 
ferable, as it is more eaſily excited, and 
the ſituation of the needle much r more eaſi- 


ly diſtinguiſhed, 


THE 
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THE MAGNETIC WAN n. 


TJROCURE a round tick of ebony, or 

4 other wood, of about eight or ten 
inches long, and about half an inch thick, 
Let there be a hole bored through the 

length of it, of about two or three-tenths 
of an inch in diameter (ſee Plate VI. Fig. 4.) 

provide a ſmall ſteel rod C, and let it be 
very ſtrongly impregnated by a good 
magnet. Place this rod in the hollow 
of the wand, and cloſe it at each extre- 
mity, by two ſmall ends of ivory A and B, 

that ſcrew on, and are differently formed, 
that you may the more eaſily remember 
the poles of the magnetic bar. 


When you preſent the north pole of 
this wand to the ſouth pole of a magnetic 
needle, ſuſpended freely on a pivot, or to 
a light body ſwimming on the ſurface of 
water, or any other fluid, and in which you 
have placed a magnetic bar, that body 

IP will 
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will then approach the wand, and preſent 
that ſide which contains the ſouth end of 
the bar. On the contrary, if you preſent 
the north or ſouth end of the wand to the 


north or ſouth end of the needle, or of the 


bar, they will recede from it. 5 


Obſerve, that after the needle or the 
floating bar has retired from the wand, it 


will preſent the other pole to it; there- 


fore as ſoon as the needle retires, you 


muſt withdraw the wand, or keep it con- 
ſtantly preſented to the pole of the ſame 


name. This wand is of uſe but in very 
few experiments. To give it more force 


it may be armed with 1 iron, after the man- 


ner explained in the aphoriſms. 
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RECREATION XXVIII. 


The communicative cron. 


| To a crown piece, and bore a hole 


in the fide of it; in which place a 
Piece of wire, or a large needle well po- 
liſhed, and ſtrongly touched with a mag- 
net. Then cloſe the hole with a ſmall 


piece of pewter, that it may not be per- 


ceived. Now the needle in the magnetic 


perſpective before deſcribed, when it is 


brought near to this piece of money, will 
fix itſelf in a direction correſpondent to 
the wire or needle 1n that piece. 


' Deſire any perſon to lend you a crown 


piece, which you dextrouſly 0 for 


one that you have prepared as above. 


Then give the latter piece to another per- 


ſon, and leave him at liberty either to put 
it privately in a ſnuff- box, or not; he is 
then to place the box on a table, and you 
are to tell him, by means of your glaſs, if 

K 3 w the 


15  KATTONAL 
the crown 1s or is not in the box. Then 
bringing your perſpeAive cloſe to the box, 
you will know, by the motion of the nee- 
dle, whether i it be there or not; for as the 
needle in the perſpective will always keep 
to the north of itſelf, if you don't perceive 
it has any motion, you conclude the crown 
18 not in the box. It may happen, how- 
ever, that the wire in the crown may be 
placed to the north, in which caſe you 
will be deceived. Therefore to be ſure of 
ſucceſs, when you find the needle in the 
perſpective remain flationary, you may 
make ſome pretence to deſire the perſon 
to move the box into another poſition, by 
which you will certainly know if the 
crown piece be there or not. 


You muſt remember that the needle in 
the perſpeQive mult here be very ſenſible, 
as the wire in the crown cannot poſſibly 
have any great attractive force. ; 


RECRE- 
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RECREATION XXIX. 


The magnetic table. 

[| JNDER the top of a common table 
place a magnet that turns on a pivot, 
and fix a board under it, that nothing 
may appear. There may alſo be a drawer 
under the table, which you pull out to 
ſhow that there is nothing concealed. At 
one end of the table there muſt be a pin 
that communicates with the magnet, and 
by which it may be placed in different po- 
fitions : this pin muſt be ſo placed as not 
to be viſible by the ſpectators. Strew 
ſome ſteel filings, or very ſmall nails, 
over that part of the table where the mag- 
net is. Then aſk any one to lend you a 
knife, or a key, which will then attract 
part of the nails or filings, in the ſame 
manner as the iran attracts the needle, in 
the note to the twelfth aphoriſm. Then 
placing your hand, in a careleſs manner, 
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on the pin at the end of the table, you alter 


the poſition of the magnet; and giving 
the key to any perſon you deſire him to 
make the experiment, which he will then 


not be able to perform. You then give 
the key to another perſon, at the ſame 


time placing the magnet, by means of the 


Pin, in the firſt poſition, when that perſon 
will immediately perform the experiment. 


RECREATION XXX. 


The mz flericns watch. 


7 OU deſire any perſon to lend you his 
Watch, and aſk him if he thinks it 


will or will not go, when it is laid on the 


table. If he ſay it will, you place it over 
the end of the magnet, and it will preſent- 
ly ftop*. You then mark with chalk, or 
a pencil, the preciſe point where you placed 


To perform this experiment you mutt uſe a 


ſtrong magnetic bar, and the balance of the watch 


muſt not be of braſs, but ſteel. 
the 
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the watch, and moving the poſitzon of the 
magnet, as in the laſt Recreation, you 
give the watch to another perſon, and de- 
fire him to make the experiment, in 
' which he not ſucceeding, you give it to a 
third perſon, at the ſame time replacing 


the magnet, and he will immediately per- 
form the experiment. | 


RECREATION XXXI. 
The bouquets. 


N a box of light wood, that ſhuts with 
hinges, and 1s about nine or ten inches 
long, five or ſix wide, and one inch 
thick, as ABCD (Pl. VII. Fig. 1.) fix a 
{mall vaſe, that has a hole in one fide, 
through which is to paſs the end of a bou- 
quet of artificial flowers ; of which you 
are to have two, as Fand G. The two 
principal ſtalks of theſe bouquets are to be 
made. of fleel, that has been ſtrongly 
touched ; and you are to obſerve that the 
north pole of one of theſe bouquets is to be 
placed 
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placed in the vaſe, and the other is to be 
at the top of the flower. Both theſe wires, 
as well as all the others that compoſe 
the flowers are to be covered with 


filk. 


You preſent one of theſe bouquets to 
any perſan, and give him the choice either 
of placing it privately in the vaſe or not. 
Then, fhutting the box, he is to give it 


you, When applying the magnetic per- 
ſpective to it, you diſcover, by the mo- 
tion of the needle, whether it be there or 
not; for if it be not there, the needle will 
not fix itſelf to either end of the box. 


- 


You then preſent both the flowers, and 
give him the choice of placing either of 
them, in like manner in the box; and 
by applying the perſpective as before, you 

diſcover, by the fixing of the needle, 
which of the bouquets 1s there placed. 
You may yet farther diverſify this Recre- 
ation by having three flowers, of which 
One 
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one muſt not be impregnated ; and give 
the perſon the choice of placing either. of 
them in the box; but in this caſe he muſt 

put in one of them. 


You muſt obſerve that the needle i in the 


perſpective, in making this experiment, 
muſt be very ſenſible: it will be proper 
to try its force on the ſtalk of the bouquet 
before the flowers are placed on it. 


RECREATION XXXI. 
The magnetic dial. 
Phovms a circle of wood or ivory, 


of about five or ſix inches diameter, 
as Pl. VII. Fig. 2, which muſt turn quite 


free on the ſtand B, in the circular bor- 
der A: on the circle muſt be placed the 
dial of paſteboard C, whoſe circumfe- 
rence is to be divided into twelve equal 
parts, in which muſt be inſcribed the 
numbers from one to twelve, as on a 
common dial. There myſt be a ſmall 

groove 
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groove in the circular frame A, to receive 
the paſteboard circle ; and obſerve that the 
dial muſt be made to turn ſo free, that it 


may go round, without moving the circu- 
lar border in which it is placed. 


Between the paſteboard circle and the 
bottom of the frame, place a ſmall artifi- 
cial magnet E, Fig. 3, that has a hole in its 
middle, or a ſmall protuberance. On the 
outſide of the frame place a ſmall pin P, 


which ſerves to ſhow where the magnetic 
needle I, that is placed on a pivot at the 


center of the dial, is to ſtop. This needle. 


muſt turn quite free on its pivot, and its 
two ſides ſhould be in exact equilibrio. 


Then provide a {ſmall bag, that has five 


or fix diviſions, like a lady's work-bag, 


but ſmaller. In one of theſe diviſions put 


ſmall ſquare pieces of paſteboard, on 


which are wrote the numbers from one to 


| twelve; and if you pleaſe you may put 


ſeveral of each number. In each of the 


other 
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other diviſions you muſt put twelve or 
more like pieces, obſerving that all the 
pieces in each diviſion muſt be marked 

with the ſame number. 


Now the needle being placed upon its 
pivot, and turned quickly about, it will 
neceſſarily ſtop at that point where the 

> north end of the magnetic bar 1s placed : 
and which you previouſly know by the 
ſituation of the mall pin in the circular 
border. 
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You therefore preſent to any perſon 
that diviſion of the bag which contains 

the ſeveral pieces on which is wrote the 
number oppoſite to the north end of the 
bar, and tell him to draw any one of them 
he pleaſes. Then placing the needle on 

the pivot, you turn it quickly about, and 

it will neceſſarily ſtop, as we have already 

faid, at that particular number. 
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daw, each of them, one number out of two 
different diviſions of the bag, and if their 
numbers, when added together, exceed 
twelve, the needle or index will ſtop at the 


number they exceed it: but if they do not 


amount totwelve, the index will ſtop at the 
ſumof thoſe two numbers. In order to per- 


form this Recreation you muſt place the 


pin againſt the number five, if the two 
numbers to be drawn from the bag be ten 


and ſeven: or againſt nine, if they be ſeven 
and two. 


If this Recreation be made immediately 
after the former, as it eaſily may, by dex- 
trouſly moving the pin, it will appear till 
the more extraordinary. 5 
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RECREATION XXXUIL 


The magnetical cards. 


N the paſteboard circle nis in 


the preceding Recreation, inſtead of 
the twelve numbers, inſcribe the four ſuits 
of the cards, and the eight cards of each 
ſuit that are uſed at piquet, in the follow- 


ing order: 


Dieiſions. 
1. Ace 
. 
3. Knave 
„ A heart 
5. Queen 
6. A diamond 
7. Aneight 
8. A ſpade 
9. A ten 
10. A feven 
11. A club 
{ A nine, 


as is expreſſed in Plate VII. Fig. 4. You 


muft have two ſimilar needles, which 


how- 
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however muſt be diſtinguiſhable by ſome 
private mark. Theſe needles muſt have 
their oppoſite points touched. Of the eight 
cards of piquet inſcribed on the circle 
there are only four that are of uſe here, 
which are thoſe that are oppoſite the four 
pips: the others however are uſed i in a the 
ſecond part of this Recreation. 


When you place that needle or index 
on the pivot whole pointed end is touch- 
ed, it will ſtop at one of the four pips 
againſt which you have placed the pin in 
the frame : then taking that needle off, 
and placing the other, it will ſtop at the 
oppoſite Point. 


Therefore deſire a perſon to draw a 
card from a piquęt pack, offering that 
card againſt which you have placed the 
pin of the dial, which you may eaſily do 
by havinga long card, as is explained in the 
firſt volume. Tell the perſon who.draws 
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tle card to keep it cloſe, that it may not 
be ſeen. Then give him one of the two 


needles, and defire him to place it on the 


pivot and turn it about, when he will ſee 


it ftp at the colout of the card he has 
choſe : then taking that needle off, change 
it dextrouſly for the other, and give that 
to an other perſon, telling him to place 


and turn it in like manner, and it will 


ſtop at the name of the eard the firſt re 
ſon choſe. 


If the firſt perſon mould not draw the 
card you intend, you cannot directly per- 


form this Recreation: therefore, to pre- 


vent any ſuſpicion that you have failed in 
your deſign, cut the cards yourſelf at the 1; 
long card, and let him put the card he 


drew under that card, then give them to 


one or more perſons to cut, and when you 


perceive the long card is at bottom, you 
tell the perſon that the card he drew is at 


the top of the pack : and after this little 


Vol. III. ; L 


diverſion 
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diverſion you may begin the Rearvntign 
again. 


The foregoing Recreation may be di- 
verſified by having a pack of piquet cards 
in which there are two longer than the 

reſt, and that anſwer to two that are op- 
poſite each other on the circle, and were 
not uſed in the other Recreation. Then 


let two perſons draw each of them one of 
thoſe two cards. 


* 


Preſent the needle that will point to the 
ſecond perſon” s card to the firſt perſon ; 
after which take it off, and changing it 
privately, preſent to the ſecond perſon the 

needle that will point to the firſt perſon” 8 
card. You will obſerve that this Recrea- 
tion does not ſhow the particular ſuite i in 

| „ -- Who the two cards were drawn. 
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RECREATION man 


The dextrous pai inter. 


JROVIDE two ſmall boxes as M and 

N, (Pl. VIII. Fig. 1.) four inches wide 
and four inches and a half long. Let the 
box M be half an inch deep, and N two- 
| thirds of an inch. They muſt both open 
with hinges and ſhut with a claſp. Have 
four ſmall pieces of light wood, as OPQR 
in the ſame plate, of the ſame ſize with 
the inſide of the box M, and about one 
third of an inch thick. In each of theſe. 
let there be a groove, as AB, EF, CD, 
GH, theſe grooves muſt be in the middle, 
and parallel to two of the ſides. In each 
of theſe grooves place a ſtrong artificial 
magnet, as V. The poles of theſe mag- 
nets mult be properly diſpoſed with regard 


to the figures that are to be painted on 


the boards; as is expreſſed in the plate. 
Cover the bars with paper to prevent their 
being ſeen; but take care in paſting it on 

„ not 


—— — ——— JR 
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not to wet the bars, as they will thereby 
ruſt, which. will conſiderably impair their 


virtue. When you have painted ſuch ſub- 


jects as you chooſe, you _ cover chem 
with a very thin clear 1 un 


* * . 


At the center of the ben N, een a pi- 


vot T, on which a ſmall: circle of paſte - 


board OP QR, Fig. 2. is to turn quite 
free; under which is to be a touched 


needle 8. Divide this circle into. four 


parts, which are to be . diſpoſed with re- 
gard to the poles of the needle, as is ex- 


preſſed in the figure. In theſe four divi- 


ſions you are to paint the ſame ſubjects as 


are on the four boards, but reduced to a 
ſmaller compaſs. Cover the inſide of the 


top of this box with a paper M. (ſee Fig. 


I.) ir which muſt be an opening D, at 
about half an ineh from the center of the 


box, that you may perceive, ſucceſſively, 


the four ſmall pictures on the paſteboard 
circle juſt mentioned, This opening is 


| to ſerve as the cloth on which the little 
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painter is ſuppoſed to draw one of the 


pictures. You, may cover the top of the 
box, if you pleaſe, with a thin glaſs. 


Then give the firſt box to any perſon, 
and tell him to place any one of the four 
pictures in it privately, and when he has 
cloſed it, to give it you. | You then place 
the other box over it, when the moveable | 
circle, with the needle, will turn till it 
comes in the ſame poſition with the bar 


in the firſt box. It will then appear that 
the little dextrous painter has already co- 
pied the picture that is incloſed in the firſt 


box. 
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RECREATION xxxv. 
. The c5 lindric ora cle, 


Prins a hollow cylinder of about 
fix inches high, and three wide, as 
AB, Pl. IX. Fig. 1. Its cover CD, muſt 
be made to fix on any way. On one ſide of 
this box or cylinder let there be a groove 
E F, nearly of the ſame length with that 
ſide; in which place a ſmall ſteel bar as H, 
that is ſtrongly impregnated ; with the 
north pole next the bottom of the cylinder. 
On the upper fide or the cover deſcribe a 
circle, and divide it into ten equal parts, 
in which are to be wrote the numbers 
from one to ten, as is expreſſed at G, 
Place a pivot at the center of this cir- 
cle, and have ready a magnetic needle. 
Lou are then to provide a bag, in which 
there are ſeveral diviſions, like that de- 
ſcribed in the 324d Recreation. In each 
of theſe diviſions put a number of papers, 


on 
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on which the ſame, or ſimilar queſtions, 


are wrote. 

In the cylinder put ſeveral different an- | | 
| ſwers to each queſtion, and ſeal them up | 
in the manner of [ſmall letters. On each E f 
of theſe letters or anſwers is to be wrote | 

one of the numbers on the dial or circle at | 


the top of the box. You are ſuppoſed to 
know the number of the anſwers to each 
Ch 


You then offer one of the diviſions of 
the bag, obſerving which diviſion it is, to 
any perſon, and deſire him to draw one 
of the papers. Next put the top on 
the cylinder, with that number which is 
wrote on the anſwer directly over the bar. 
Then placing the needle on the pivot you 
turn it briſkly about, and it will naturally 
ſtop at the number over the bar. Vou 
then deſire the perſon who drew the queſ- 
tion to obſerve the number at Which the 
need'e ſtands, and to ſearch in the box_ 

ae” 
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for a paper with the ſame number, which 
he will find to contain the anſwer. 


You may repeat the experiment by of- 


fering another diviſion of the bag to the 


ſame or another perſon; and placing the 
number that correſponds to the anſwer 
over the magnetic bar, proceed as before. 


It is eaſy to conceive of ſeveral anſwers 
to the ſame queſtion. For example, ſup- 
pole the queſtion to be, Is it proper to 


Marry 1 


Anſwer 1. While you are young, not 
hes when you are old not at all. 

2. Marry in haſte, and repent at lei- 
face, 

3. Yes, if you can get a good fortune ; ; 
for ſomething bas ſome ſavour, but no- 
thing has no flavour. 

4. No, if you are apt to be out of hu- 
mour with yourſelf; ; for then you will have 


two perſons to quarrel with. 


——— 
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g. Yes, if you are ſure to get a good 
companion; for that is the greateſt | 
bleſſing of life. But take care * are 
ſure. 

6. No, if the perſon you would marry 
is an angel; unleſs you will be content to 
live with a devil. 


RECREATION XXXVI. 
The myſtical dial. 


JN a box, AB CD, (Plate IX. Fig. 2.) of 

about four inches ſquare, and that ſhuts 
with a hinge, let there be an opening O, 
of three inches and a half ſquare, and half 
an inch deep, 


Provide four ſquare pieces of wood E, 
F, G, H, Fig. 3. of the ſame ſize with the 
opening in the box. Oatheſe pieces deſcribe 
the circles ILMN, which divide into four 
equal parts by the diagonals IM and LN, 
and then ſubdivide the parts NM and IL in- 
$9 four other equal parts : in each ſquare 


piece 
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piece make a groove, as P,Q, R, 8, and in 
each groove place a magnetic bar: then 
cover the ſquares with paper, and write 
on them the words two, ſix, eight, and 
n as is expteſſed i in che We 


On 2nother . pieg F 1g. 4. of the 
ſame ſize with the ſurface of the box, de- 
ſcribea circle, and divide it into four equal 
parts by the diagonals MP and NO: then 
ſubdivide each of thoſe four parts into four 
other equal parts; forming in the whole 
ſixteen equal diviſions, in which you are 
to write the numbers expreſſed j in that 
figure. You will obſerve, that on the ſide 
MN are wrote the numbers that are in 
the other four ſquares; on the oppolite 
ſide O P, the double of thoſe numbers; 
on the fide NP, the half of thoſe num- 
bers; and on the oppoſite fide M O, the 
triple of the firſt numbers. Fix a pivot at 


the center of this circle, and on it * 1 


magretie nere. 55 
4 


PLATE. . IX. 


b <> i 'Y | 
iy N . 


Vu 0 


IT 
10 liz 


Wee — 107 1 
| ja a 15 5 . 


| il wi 
WH 
'/ 


lad % 


[ 0D * 


7 Soups. 


& » ** wg ofe, or ee @oOouR@ncuwnTs*s c ware . 


RECREATIONS. 1355 
You then give. the four ſquare pieces to 
a perſon and deſire him to put any one of 


them in the box, then to ſhut it, and 


place it himſelf on the table. He is next to 
chooſe whether the index of the dial ſhall 


point to the number of the ſquare he has 
placed in the box, its half, its double, or 


triple; and you then place the dial over 


the box in the proper poſition. For the 
north pole of all the bars in the four 


ſquare pieces being on the ſame fide, the 
index will neceſſarily ſtop at that fide; 


and conſequently, as the dial is placed, 


will point to the whole, the half, the 
double, or triple of each number. 


.  RECRE- 
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RECREATION XXXVII. 


7 he enchanted e wer. 


A T; \IX 2 common ewer, as s A, (Plate X. 
4 Fig. 1.) of about twelve inches high, 
upon a ſquare ſtand B C, in one ſide of 


-which there muſt be a drawer D, of about 


four inches ſquare and half an inch deep. 
In the ewer place 2 hollow tin cone, in- 
verted, as A B, Fig. 2, of about four inches 
and a half diameter at top, and two inches 
at bottom; and at the bottom of the ewer 
there muſt likewiſe be a hole of two inches 
diameter, 


Upon the ſtand, at about an inch di- 
ſtance from the bottom of the ewer, place 
| a ſmall convex mirror , Fig. 2, of ſuch 
convexity that a perſon's viſage, when 
viewed in it, at about fifteen inches di- 
ſtance, may not appear above two inches 
anda half long. 
Voun 
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Upon che ſtand likewiſe, at the point I, 
Fig. 2, Place a pivot of half an inch 
5 high, on which muſt be fixed a touched 
needle R * incloſed in a circle of very 
thin paſteboard O 8, Fig. 3, of five inches 


diameter. Divide this paſteboard into four” 
parts, in each of which draw a ſmall cir= 


cle: and in three of theſe circles paint a 
head as 4, y, a, the dreſs of each of which 
is to be different, one, for example, 


* 


having a. turban, another a wig, and the 


other a woman's cap. Let that part which 


contains the face in each picture be cut 


out: and let the fourth circle be entirely 


cut out, as it is expreſſed in the figure. | 


You muſt obſerve that the poles of the 


"needle are to be diſpoſed in the lame man- 
ner as in the plate 


Vou are next to provide four ſmall 
frames of wood or paſteboard, w, x,y, x, 
Fig. 4. each of the ſame ſize with the in- 
ſide of the drawer. On theſe frames muſt 
be painted the ſame figures as on the cir- 
cular, paſteboard, with this difference, 


that 
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that there muſt be no part of them cut 
out. Behind each of theſe pictures place 
a magnetic bar, in the ſame direction as 


is expreſſed in the plate; and cover them 


over with paper, that they may not be 
viſible. 

Matters being thus prepared. you firſt 
place in the drawer the frame v, on which 


there is nothing painted. You then pour 


a ſmall quantity of water into the ewer, 


and deſire the company to look into it, 
aſking them if they ſee their own figures 


as they are. Then you take out the frame 


, and give the three others to any one, 


deſiring him to chooſe in which of thoſe 


dreſſes he would appear. Then put 


the frame with the dreſs he has choſe in 


the drawer, and a moment after, the per- 


ſon looking into the ewer will ſee his own 


face ſurrounded with the dreſs of that 


picture. 


: This recreation, well performed, is 
bighty agreeable, As the paſteboard cir- 
cle 
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cle can contain only three heads, you may 
have ſeveral ſuch circles, but you muſt 
then have ſeveral other frames: and the 


ewer mult be made to take off from the. 
ſtand. 


RECREATION XXXVIII. 


The ma gician s circles. 


| ET there be two boxes, A and B, (Pr. 
X. Fig. 5.) of about fix inches ſquare, 
and connected by the piece C, of one 
inch and a half wide. The depth of the 
boxes muſt be one inch, and that of the 
piece half an inch. In theſe boxes and 
the piece place the movement AB, Fig. 6, 
compoſed of two horizontal wheels, D and 
E, that have the ſame number of teeth, 
and two pinions Fand G. The axis of 
the wheel D muſt paſs through the top of 
the box; and on it muſt be placed a hand, 
by which it may be turned about : but 
that of E muſt end beneath the cover of 
the box ; a magnetic bar being placed on 
it, and above the box, on a ſmall pivot, 
muſt be placed a touched needle, This 


move- 


” 
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movement ſhould be ſo contrived as not 


to make any noiſe by its motion. 
Draw a magic ſquare in the following 


manner, conſiſting of twenty- five leſſer 


ſquares, numbered; and each line of which 


whether read horizontally or perpendicul- 


arly, contains five words that give an 


anſwer to a queſtion propoſed. Let the 
̃ five queſtions be as follows : * 


* 2. 3. 4. | ">: 
1. Are you — with matrimony ? 


2; What does all times pleaſe ? 


35 Should we wiſh for inheritance? 
4 Do you deſire more riches ? 
5. What pleaſure is moſt deſirable? 


| Then draw the ſquare thus. 


8 _ Magic Square. 3 
1 ul J 
love quite well | my | huſband | 
quite | pleafes | what | wealth | brings 

ſ I. 12. l 13. 4. 15.1 
| | what | man +; craves | delight | 


2 
+@ 
= 


my | wealth | craves | much ſencreaſing 


— . — 


— 
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On each fide of the boxes place a ſquare 
paſteboard of the fame dimenſion, and on 
that of A draw a circle, and divide it in- 
to thirty equal parts. On that of B, draw 
likewiſe a circle, and divide it into fifteen 
equal parts. In the diviſions of the circle 
A, write the words contained in the firſt 
| five columns of the following table, which 
compoſe the foregoing queſtions in the 
order they are there numbered. That is, 
the word are in the firſt diviſion, the word 
be in the ſecond diviſion, the word you in 
the third, the word what in the fourth 
diviſion, &c. On the fifteen diviſions of 
the circle B, write the words in the order 
they ſtand in the laſt column of this table. 
In the firſt circle the words muſt be wrote 
from right to left, and in the other from 
left to right. 
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The words being thus tranſcribed on 
the dials, the hands of both of them are 
to be placed to the correſponding divifi- 
ons; for example, when the index of the 
dial A, is placed to the word are, that of 
the dial B, muſt direct to the diviſion 
which contains Fi love; and ſo of the reſt. 
Vou muſt then write on five cards the five 
foregoing queſtions, that 1s, one of them 
on each card. 


Matters 55 thus prepared, you pre- 

ſent the five cards to any perſon, and de- 
ſire him to chooſe one of them, and then 
let him direct the index of the firſt dial 
ſucceſſively to each of the five words 
which compoſe that queſtion : while an- 
other perſon, placed by the dial to which 
the touched needle is placed, writes down 
the words it ſucceſſively points to, and 

they will be found to form the anſwer. 
| AThe moſt remarkable circumſtance in this 
recreation is, that the fifteen words on 

the dial B, give proper anſwers to the five 
M 2 queſtions 
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queſtions on the other dial, which con- 
tain thirty words; and that every anfwer 
conſiſts of the ſame number of words with 
the queſtion. 


Theſe dials, by means of pullies, may 

communicate when placed on the oppoſite 
ſides of a room: and this experiment may 
be diverſified, by having ſeveral dials to 
place over the movement, with various 
words or figures: the foregoing ſerving 

only as a ſpecimen of the manner of per- 
forming recreations of this ſort. 


RECREATION XXXIX. 
2 The box and dice. 


AKE a hollow pedeſtal as CA, (Pl. 

XI. Fig. 1.) twelve inches long, 

nine wide, and one deep. The cover of 
this pedeſtal muſt be made to ſlide on and 
off, and not be above two-tenths of an 
inch thick. Toward the part A of the 
cover deſcribe the circle B, which is to be 
8 divided 
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divided into twenty equal parts; and an 
theſe parts mark the different points that 
can be thrown by two dice *. At the 
center place a pivot, on which a magne- 
tic needle is to turn. 


On the bottom of the inſide of this pe- 
deſtal, and directly under the circle at top, 
deſcribe another circle M, which. muſt be 
divided and marked in the fame manner, 
At the center fix a magnetic bar by a 
ſcrew, ſo that it may be eaſily placed in 
any poſition; but not move of itſelf. 


You muſt have two needles, the point 
of one being north and the other ſouth : 
they ſhould be in appearance quite ſimi- 
lar; but there muſt be, however, ſome 
mark by which you can diſtinguiſh them. 


* The number of different points that can be 

thrown by two dice js twenty-one, of which there 
are only twenty here, as the diviſions are obliged 
to be diametrically oppoſite each other : that 
number however is quite ſufficient for the preſent 


purpoſe. 
KY On 
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On the pedeſtal place a vaſe DE, of tin 
Or paſteboard, about twelve inches high. 
In the fide of the vaſe there muſt be two 


parts that open, one at FG, and the other 


at GH. Theſe openings ſhould not be 


deeper than the depth of one die, nor 
wider than two; and they muſt be made 


to ſhut quite cloſe, that the places where 
they open may not appear. The cover of 
the vaſe D, muſt take off. There muſt 
be a communication between the top and 
the diviſion G H, and in that diviſion are 
to be placed two dice of any number. In 


that part IK muſt be placed the ſlider ST, 


which is exactly of the ſame length, and 
open next 8, where muſt be placed two 
dice that contain the points at which one 
of the needles is to ſtop : : and in the divi- 
fion F G, two other dice that are to con- 
tain the points at which the other needle 
is to ſtop. The bar within the pedeſtal is 
ſuppoſed to be previouſly fixed to the 

points that anſwer to the dice. 


2 


Matters 
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Matters being thus prepared, you open 
the part G H, and taking out thoſe dice 
you throw them in at the top, and ſhow 
that they will fall into the ſame place 
again. You take them out a ſecond time 
and give them to any perſon, telling him 
to threw them in at top. In the mean 
time you incline the vaſe toward your left 
hand, when the ſlider at I K will come to 
-G H, and thereby prevent the dice that 
are thrown in at top from falling into that 
diviſion, by ſtopping up the paſſage. You 
then preſent him with the proper-needle, 
which he places on the pivot and turns 
briſkly about, and when it ſtops you tell 
him that the dice in the vaſe will have 
the ſame points with that diviſion at 
which it has ſtopped. Which on your 
opening the upper diviſion he will find to 
be true. You then take thoſe dice out, 
and give them to another perſon : and tak- 
ing the needle off the pivot dextrouſly, 
change it for the other. You dehre that 
perſon to throw the dice in at top, aud 
; *s a 


a half thick. Theſe muſt be made hol- 
low oh each fide in the manner as is ex- 


O, ſtrongly impregnated ; the poles of 


part G, there muſt be a flider that holds 
2 glaſs, : and the ſides of the caſcs muſt be 
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give him the proper needle : and when it 


ſtops, you open the diviſion F G, and | 
taking out thoſe dice, he will find them 
alſo anſwer to the points on the diviſion | 


of the circle where the needle ſtopped, 
RECREATION XI. 
The box of flowers. | 
Pom a box of light wood, eight 


inches long, five wide, and one inch 
and a half deep, (PI. XI. Fig. 2.) pro- 
vide alſo two caſes Fig. 3 and 4» five 


inches long, four wide, and an inch and 


preſſed in the profile E. In cach of them 
there muſt be a groove that contains a bar 


theſe bars are to be diſpoſed in the man- | 
ner expreſſed i in the figure: toward the 


cloſed. 
In 
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In the four hollow parts in theſe two 

caſes, and under the glaſſes, place four 
ſmall natural flowers, of different ſorts, 
and let them be in oppoſite directions, 
that is, the top of one flower to be level 
with the bottom of that on the other ſide. 


In whatever poſition theſe caſes are 
placed in the box, the poles of the bars 
next the hinges, will have a determinate 
direction. If the north pole of the bar at- 
tract the needle in the magnetic perſpec- 
tive at the point X, it is the roſe that is 
there placed. If the ſouth attract the nee- 
dle, it is the jonquil. It will be the ſame 
when thoſe two poles attract ihesneedle 
at Z. 


If the ſouth pole attract the needle at 
the point V, it is the carnation that is 
there placed. If the north pole attract it 
there, it is the hyacinth : and it will be 
the ſame when thoſe two poles attract the 
| needle at &. You muſt remember that 
the 
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the north pole of the bar attracts the ſouth 
of the needle, and the ſouth the north. 


| You therefore give the two caſes, contain- 
ing the flowers, to any one, and let him 
place them, in what poſition he pleaſe, in 
the box: and then, by the aid of the 


magnetic perſpective, you tell him imme- 


diately where each flower is placed. 


RECREATION XII 
The box of metals. 
JROVIDE a RS box about thir- 


teen inches long and ſeven wide, as 
ABCD, (Pl. XII. Fig. I.) The cover of 
this bex ſhould be as thin as poſſible. 


Have fix ſmall boxes or tablets, about 
an inch deep; all of the ſame ſize and 


form, as EFG HIK, that they may in- 


diſcriminately go into ſimilar holes made 
in the bottom of the large box. 


In each of theſe tablets is to be TI "© 


{mall magnetic bar, and their . are to 


be 
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be diſpoſed as is expreſſed in the figure. 
Cover each of theſe tablets with a thin 
plate of one of the fix following metals; 
viz. gold, filver, copper, iron, pewter, 
and lead. You muſt alſo have a magnetic 
: perſpective, at the end a which 1s to be 
two circles, one divided into fix equal 
parts, and the other into four, as in Fig. 
2. from the center of which there muſt 
be drawn an index N, whoſe point is to 


be placed to the north. 


Therefore, when you are on the ſide 
CD of the box, and hold your perſpective 
over any one of the tablets that are placed 
on the holes E, F, G, ſo that the index 
drawn on the circle is perpendicular to the 
fide AB, the needle in the perſpective 
will have its ſouth pole directed to the 
letter that denotes the metal contained in 
that tablet. When you hold the perſpec- 
tive over one of the boxes placed in the 


holes H, J. K, ſo that the index drawn 
on the circle i 18 „ poepangiouler to the ſide 
CD, 
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CD, the ſouth pole of the needle will in 
like manner expreſs the name of the metal 
incloſed. 


If the under- ſide of any one of the tab- 
lets be turned upward, the needle will be 2 


{flower in its motion, on account of the 

greater diſtance of the bar. The gold and 

 filver will ſtill have the ſame direction, but 
the four other metals will be expreſſed by 
the letters on the interior circle. 


If any one of the metals be taken away, 


the needle will not then take any of the 


above directions, but naturally point to the 


north; and its motion will be much ſlower. 


You therefore give the box to any one, 


and leave him at liberty to diſpoſe all the 
"tablets in what manner, and with which 
fide upward he pleaſe, and even to take any 


one of them away. Then by the aid of 
your perſpective you tell him immediately 


the name of the metal on each tablet, and 


of that he has taken away. 5 
This 
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This box of metals * will, on compari- 
ſon, be found far to exceed that which 
has been publicly exhibited : for that be- 
ing compoſed of ſix tablets, of which two 
only differ in form, admits but of fix 
different diſpoſitions, whereas in this the 


tablets may be placed 720 different ways. 
In the other you muſt alſo know the par- 
ticular fide of the box, which in this is 


not at all neceſſary. Nay, you may here 


diſtinguiſh each metal, though the box 


be completely covered with paper ; for the 


effect of the needle will be always the 
* ſame. The recreations with this box are 


therefore much more extraordinary, and 


its conſtruction at the ſame time more ſim- 
ple. 


* It was invented by the Duke de Pequigny, and 


by him communicated to M. Guyot. 
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RECREATION XLII. 
The magnetic oracle. 


3 N a box a foot long, three inches and 


three quarters wide, and one inch deep, 


make three equal diviſions, A, B, C, 


(Plate XII. 4 Have eight ſmall 
boxes or tablets of the ſame ſize with the 
diviſion B of the box, into which they 


ſhould go only one-fourth of an inch deep. 


In two of theſe tablets make a groove from 
the oppoſite angles, going from right to 
left, in which place the bars A, B, Fig. 4. 
aid in two others a groove that goes 1n 
like manner from left to right, in which 
put the bars C, D. In two others a groove 
that divides them vertically into two equal 
parts, and place in them the bars E, F: 


and in the two laſt a groove that divides 


them horizontally, in which place the bars 
G, II. The poles of each of theſe bars 

are to be placed in the manner expreſſed 
in the figure. 


Upon 
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Upon a board five inches ſquare de- 
ſeribe the circle N O, (Fig. 5.) which is to 
be divided into eight equal parts, in each ; 
of which write one of the numbers 1, 2, 
3» 4. 5, 6, 75 8, as in the figure, and let 


this board be placed on che part B of the 
| box ABC. | 


Provide 32 ſmall rundlets of wood or 
ivory, of three quarters of an inch long, 
and pierced with a hole of about one quar- 
ter of an inch diameter, Fig. 3. and mark 

theſe barrcks with the numbers 1, 2, 3. 


4 5» 6, 7 8. 


Then cover the tablets with paper to 
conceal the magnetic bars; and on each of 
them write ſome queſtion, in ſuch man- 
ner that the laſt word may direct to the 
north pole of the bar. | 


On ſmall flips of paper write four dif- 
ferent anſwers to each queſtion, then roll 
them up and put them into the little 

; rundlets- 
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rundlets. You muſt obſerve that the ſame 
number is to be wrote on four of the rund- 
lets, and one of the four anſwers put into 
each of them; according to the direction 


of the needle of the dial. The little bar- 


rels being thus prepared, are to be placed 
on the two fides A and C of the box, 


Fig. 3» 


| You then give the eight tablets to any 
one, and leave him at liberty to place 


Which of them he pleaſe on the box; 
which being done he is to turn the index 
round, and when it ſtops he is to chooſe 


one of thoſe rundlets that are marked with 


the number where it ſtops, in which he 


will neceſlarily find the proper anſwer. 


To diverſify this Recreation, the favour- 


able anſwers may be placed on one ſide of 
the box, and the unfavourable on the 
other, fo that you may tell him to chooſe 


either the one or the other. 


RE CR E- 
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RECREATION XILIII. 
"The mcomprehenſible card, 


NSERT in the middle of a card, and 
parallel to its two longeſt ſides, part 
of a watch ſpring, as thin as poffible, and 


ſtrongly impregnated : let it be fo con- 


cealed as not to afiord the leaſt ſuſpi- 
cion. This card ſhould be a little longer 
than the others of the pack in which it is 
placed. 2 es 


Offer any one to draw a card out of the 
pack, and preſent the long card dextrouſly 
to his hand. You then give him all the 

ards, and leave him at liberty to replace 
that card in the pack or not. He is then 


to lay the pack on the table, and by ap- 


plying your magnetic perſpective, you 


will diſcover whether the card be there 
or not. 
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If the perſon ſhould not draw that card, 


you muſt be ready with ſome other recre- 


ation, to prevent ſuſpicion of having failed 
in your deſign. 


RECREATION XIIV. 
T he tao magical cards. 


}ROVIDE a box ABCD (Plate XII. 
Fig. 6.) four inches ſquare and three 
quarters of an inch deep. Cover its top 
with a paſteboard, in which there is an 
opening at A. At the center of this box 
tet there be a pivot that ſupports a circle 
of paſteboard EF, on which is painted two 
cards: and at its center is to be a mag- 
netic needle ; as is expreſſed in the figure. 


Now if you lay the magnetic ward, 
deſcribed at page 131, of this volume, ſo 
that the north pole of the bar it contains 
be next the middle of one of the ſides of 


the box, the magnetic needle, with the 
paſte- 
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paſteboard circle, will turn ſo that its 
ſouth pole will be next the wand. But 
if the ſouth end of the wand be next the 
box, the north end of the needle will pre- 
ſent itſelf, and conſequently one or the 
other of the cards will be viſible. You 
muſt therefore have a pack of cards in 
which one of the ſame ſort with thoſe 
painted on the circle is a {mall matter 
longer, and the other, wider than the 
reſt. | 


Being this prepdred; you Jefire two 
perſons to draw each one card, taking care 
to preſent thoſe two cards ſo artfully that 
they can ſcarce draw any other. Then 
holding the wand careleſly in your hand, 
you aſk one of the parties whether his own 
or the other perſon's card ſhall appear firſt. 
You then touch the box with your magic 
wand, and lay it on the table, as if the 
more eaſily to open the box. After giv- 
ing the needle a ſhort time to ſettle, you 
open the box and ſhew the card deſired. 
MN 8 To 
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To ſhow the other card, you place the 

box on the table. with the other fide next 
the wand. 


You may ſhuffle the cards before you 
offer them, as you will always diſtinguiſh 
by the touch where the two cards are. 

If the parties ſhould not draw thoſe two 
cards, you muſt be ready with ſome other 
amuſement, that it may not be perceived 


you have failed. 


RECREATION XLV. 
The magnetic planetarium. 

ONSTRUCT a round box IL MN, 

of eight or nine inches diameter, and 

half an inch deep, (Plate XIII. Fig. I.) 
On its bottom fix a circle of paſteboard, 
on which draw the central circle A, and 
the ſeven circumjacent circles B, C, D, E, 
F, G, H. Divide the central circle into 
ſeven equal parts by the lines AB, A C, 
AD, AE, AF, A. and * which 


muſt 
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muſt paſs through the centers of the other 
circles and divide each of them into two 
equal parts, Then divide the circum- 
ference of each of thoſe circles into 14 


equal parts, as in the figure. 


You are likewiſe to have another paſte- 
board of the ſame figure, and divided in 
the ſame manner, which muſt turn freely 


in the box, by means of an axis placed on 


a pivot, one end of. which is to be fixed 
an the center of the circle A. See Fig. 2. 


On each of the ſeven ſmaller circles at 


the bottom of the box, place a magnetic 
bar, two inches long, in the ſame direc- 
tion with the diameters of thoſe circles, 
and their poles in the ſituations expreſſed 
in the figure. | 


There muſt be an index O, like that of 


the hour-hand of a dial, which is to be 


fixed on the axis of the central circle, and 
by which the paſteboard circle in the box 


N 3 may 
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may be turned about. There muſt be 
alſo a needle P, that will turn freely on 
the axis, without moving the circular 


paſteboard. 


In each of the ſeven diviſions of the 


central circle write a different queſtion, 


and in another circle, divided into 12 


parts, you may write the names of the 12 


months. In each of the ſeven circles write 
two anſwers to each queſtion, obſerving 
that there muſt be but ſeven words in 


each anſwer; in the following manner. 


In the firſt diviſion of the circle G, which 
is oppoſite the firſt queſtion, write the firſt 
word of the firſt anſwer. In the ſecond 
diviſion of the next circle write the ſecond 
word; and fo on to the laſt word, which 
will be in the ſeventh diviſion of the ſe- 


venth circle. 


In the eighth diviſion of the firſt circle 
write the firſt word of the ſecond anſwer : 


in 
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in the ninth diviſion of the ſecond circle 
write the ſecond word of the ſame anſwer ; 
and fo on to the fourteenth diviſion of the 


ſeventh circle, which muſt contain the laſt 
word of that anſwer. 


The fame muſt be done for all the ſe- 


ven queſtions, and to each of them muſt 


'be aſſigned two anſwers, the words of 


| which are to be diſperſed through the ſe- 


ven circles. 


At the center of each of theſe circles 


place a pivot, and have two ſets of mag- 
netic needles as QR, the pointed end of 
one {ct being north, and the other ſouth, 


Now, the index of the BET circle 


being directed to any one of the queſtions, 


if you place one of the two magnetic nee- 
| dles on each of the ſeven leſſer circles, 


they will fix themſelves according to the 
direction of the bars on the correſponding 
N 4 circles, 


„„ 

circles, at the bottom of the box, and con- 
ſequently point to the ſeven words that 
compoſe the anſwer. If you place one of 
the other needles on each circle, it will 
point to the words that are diametrically 
oppoſite to thoſe of the firſt anſwer, the 


north pole being in the place of the ſouth 
Fo of the other. 


You therefore preſent this planetarium 
to any perſon, and defire him to chooſe 
one of the queſtions there wrote; and you 
then ſet the index of the central circle to 
that queſtion, and putting one of the nee- 
dles on each of the ſeven circles, you turn 
it about, and when they all ſettle they wall 
point to the ſeven words that compoſe the 
anſwer. The two anſwers may be one 
favourable and the other uniavourable : 
and the different needles will ſerve to di- 
verlify the anſwers when JOU * the 
ö experiment. 


There 
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The moveable needle P, is to place 
againſt the names of the months; and 
when the party has fixed upon a queſtion, 
you place that needle againſt the month 


in which he was born, which will give 


the bulineſs an air of more myſtery. 


At the center of the large circle may 


be the figure of the ſun, and on each of 


the ſeven ſmaller circles one of the cha- 


raters of the five planets, together with 


the earth and moon. This Recreation, 
well executed, is one of the moſt en- 
tertaining that magnetiſm has pro- 
duced. | 
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CONSTRUCTION OF THE MAGNETI; 


CAL AND MECHANICAL TABLE. 


1 T the table ABCD (Plate XIV. 
Fig. 1, and 2. ) be conſtructed by an 
able workman, as near as poſſible after 


the following plan and dimenſions. 


Firſt, this table muſt be five feet long, 
by two feet and a half wide. Its top muſt 
be only half an inch thick, except at the 
edge, which is to be one inch and a half | 


thick, and go out beyond the feet of the 


table about an inch. This precaution 1s 


quite neceſſary, that the magnetic appara- 
tus concealed beneath the ſurface of the 


table may be the nearer to the pieces 


placed on it; and that there may be no | 


room to imagine that there are any parts 
concealed. 


Secondly, the four feet E, F, G, H. 


Fig. 2. as well as the two croſs- pieces 


L., L, muſt be hollow, being formed of | 
four 
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four pieces of wood half an inch thick, 


and two inches wide, and conſequently 


the ſpace between them a ſquare inch. 


In the third place, there muſt be a ſe- 
_ cond ſarface to the table, placed under the 


other, and at one inch and a half diſtance 


from it. Fourthly, at one end of the table- 


frame, and parallel with the croſs-pieces 
L, L, there muſt be a ſtep M N, which 
joins to the frame; the joints of this ſtep 


are likewiſe to be hollow, and communi- 


cate with the two hind feet of the table. 


This table muſt be made with great care, 


that there may be no room to ſuſpect 


| there are any cavities in the legs or top : 
and if any of the joinings ſhould appear, 
they muſt be painted to prevent all ſuſpi- 
cion. The table being thus prepared may 


be covered with a green cloth, on which 


are to be placed, the different pieces here- 
after deſcribed, by which the ſubſequent 


recreations are to be performed. 
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On the ſide of the lower plane of the 
table next A B, at eight inches diſtance 
from the point O, and at the point P, fix 


the piece QR, Fig. 3. compoſed of a 


pulley 8, of fix inches diameter, and one- 
third of an inch thick, on which is fixed 
a braſs rod; to one end of which muſt be 


faſtened two magnetic bars, eight inches 


long, and bound together by four braſs 
rings or a ſingle bar, ſtrongly impreg- 
nated; or elſe an impregnated horſe - hoe, 


placed as XY Z. 


Beneath this pulley, and at its center, 
fix the braſs barrel X, of one inch and a 
half diameter, and half an inch thick, in 
which ax the ſpring of a clock. At the 
end of the axis of the pulley, and beyond 
the braſs barrel, let there be a ſquare hole, 


that is to come out, under the table, and 


cloſe to it, and by which is to be faſtened 
a ſmall wheel with a catch, that the ſpring 
in the barrel may be contracted or extend- 
ed at pleaſure. Round the pulley let there 


oy 
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go a (mall ftring, ſuch as is not much apt 
to dilate or contract*. It ſhould not paſs 
over a ſmall pulley near the opening into 
the root H, and then over another at the 
bottom of the ſame foot +, and oppofite to 
the communication with the ſtep, that it 


8 may 8⁰ behind the e W. 


Againſt the iber ar the partition 
there is to be placed a table (Plate XV.) 
of two feet and a half long, and placed at 
a convenient height for the perſon who is 
to draw the ſtring that communicates with 
the magnetic apparatus, clearly to diſtin- 
guiſh the numbers, letters, and words, 
there wrote. 


The table is thus formed. Firſt, 
meaſure the exact diſtance that the cord 
paſſes over while the pulley makes a com- 


* It may be braided like a lace, as that is not 
much ſubject to contract. 5 
+ Theſe pullies ſhould be fixed on their axis, 
that they may-not make any noiſe in turning. 


plete 
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plete revolution; and mark that diſkince 
"ow: Ba, as from v to Z. 


Have G50 circles of wood, covered 
with paper, as A, B, and C, Fig. 1, 45 and 5. 
Divide that of A into 24 equal parts, and 


in each of thoſe parts write one of the 24 
letters of the alphabet. Divide the firſt 
column of the table into the ſame number 


Ff equal parts, and in each of them write 
the ſame letters and i in the ſame order. 


* Proms. A» — 


Then divide the Are B into > 32 — 
parts, in each of which write the name of 
one of the cards of piquet. Divide the ſe- 


cond column of the table in the ſame num- 


ber of equal parts, and in them x write the 
fame names in the ſame order. 


* 4 
52 


- Y | 
k 4 


| ' Laſtly Aivide ho circle C, into 18 oval 
parts, in each of which write one of the 
numbers from 1 to 15, and the three 
fractions 4, 4, 3. Then divide. the third 
21 column of the rable into the fune number 
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of equal parts, and in them write the ſame 
numbers likewiſe k. 


The pulley C muſt be placed above the 
table, and over it muſt run the ſtring, at 
the end of which is to hang the weight D, 
ſufficiently heavy to keep it diſtended, but 
not to put the pulley on the table in mo- 
tion. To this ſtring mult alſo be annexed 
the wire or index E, which muſt be move- 
able, that it may be adapted to the un- 
avoidable contraction or dilation of the 
ſtring, occaſioned by the moiſture or dry- 

neſs of the air: as otherwiſe it would 
not conſtantly anſwer to the diviſions on 
the board. | 


Provide a copper baſon, quite thin, about 
a foot in diameter, and one inch and a half 


deep. It ſhould have two handles, that 


* You may have other circles, on which may 

be wrote the 21 chances on the dice; a number 
of anſwers to certain queſtions, and a great va- 
riety of other matters; as every one's fancy will 
| ſuggeſt, 1 
you 
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you . 1 it readily off the table with 
| out ſpilling the water. This baſon is to 

930 into cach of the circles deſcribed above. 
Each of thoſe circles alſo muſt have a pri- 
vate mark, by which you may Plage it on 
the table in its N poſition. | 


| hea. of very. light, wood or cork, 
: make a ſmall figure, i in the ſhape of a ſiren 
or mermaid, in which is to be placed a 
magnetic bar, in a proper direction with 
regard to the magnetic horſe- ſhoe. This 
figure is to float upon the ſurface of the 
Water in the baſon *. | 


B In the laſt place, part of the ſtep at the 
bottom of the frame muſt be moveable, in 
the manner of a lever, and communicate 
with the other ſide of the partition, ſo as to 
; be viſible to the perſon behind it, but not 
to any one in the room where the machine 
\ ſtands. = 


| '* Tnflead of a ſiren you may form a ſmall fiſſ 
of very thin copper, and hollow; or a ſmall boat, 
or any other figure you pleaſe, 
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you place the baſon on the table in one of 
the circles, ſo that its center is over the 


axis that turns the magnetic piece con- 


cealed in the table, if the perſon behind 
the partition draw the index in the ſtrin 8 
up to any one of the numbers, letters, or 


words on Pl. XV. the magnetic piece on 


the table will place itſelf againſt the ſame 


number, letter, or word. Therefore, if you 


place the firen on the ſurface of the wa- 


ter, it will, by means of the magnetic wire 
cConcealed in it, direct itſelf to that part : 


where the large bar or horſe-ſhoe i is moved · 
If the perſon behind the partition draw the 


wire up and down, before he fix it, the 


firen will in like manner make various 
motions, as if undetermined where to fix. 


Vor. III. 0 RECRR- 


Now, matters being thus prepared, when 
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25 Hes the em 7 the 8 oak 


EE to al the letters of a given word... 


70U Pl 3 hw cards, on which 
a. are wrote the names of three perſons 
or cities, or any other words you pleaſe. 
One of theſe cards muſt be of the com- 


mon ſize, another a little longer, and the 


third a little wider. Theſe cards you give 
to any perſon and deſire him to chooſe 


which of them he. thinks proper, and to 


keep it to himſelf. He is then to return 


you the two remaining cards, and you 
will diſcover immediately, by the touch, 
which card he has choſe. You are pre- 


viouſly to agree with the perſon behind the 
partition on the three different expreſſions, 


which denote the card that is choſen. For 


example, you are to ſay cither, The firen 
ſhall name the word; or ſhe fhall point to- 
che leltert that compoſe the word; or ſhe 

will 
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will find out the word. Then your confe- 
derate, after giving the firen ſome inde- 


terminate motions, will direct her ſucceſ- 


ſively to the ſeveral letters that compoſe 
the word wrote on the card. 


Note, the confederate muſt be of a 
ready apprehenſion ; and to affiſt his me- 
| mory, adjoining to the forementioned ta- 

ble, he ſhould have a paper, on which are 
wrote the ſeveral ſigns you are to give 
him. | 


. The heren 10 fo Point out the time expreſſed 


6. by any given watch. 


You deſire any perſon to lend you his 
watch, and laying it on the table, you tell 


him that the firen ſhall ſhow the preciſe : 


time at which it then is. You then mount 


the ſtep, as if to place the watch more pro- 


perly ; and at the ſame time preſs down the 


moveable piece as many times as are equal 


to the hours. The perſon behind the par- 
O 2 tition 
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RECREATION: XLVI. 


Th als the . 97 the acts. table 
Point to * the letters of a given word. 


-0U mot 1 — 0 hows 8 on which Te 
are wrote the names of three perſons 
or cities, or any other words you pleaſe. 
One of theſe cards muſt be of the com- 
mon ſize, another a little longer, and the 
third a little wider. Theſe cards you give 


to any perſon and deſire him to chooſe 


which of them he thinks proper, and to 


keep it to himſelf. He is then to return 


vou the two remaining cards, and you 
will diſcover immediately, by the touch, 


which card he has choſe. Vou are pre- 


viouſly to agree with the perſon behind the 


partition on the three different expreſſions, 


which denote the card that is choſen. For 
example, you are to ſay either, The firen 
ſhall name the word; or ſhe fhall point to- 
. letters that compeſe the word; . or ſhe 

will 
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will find out the word. Then your confe- 
derate, after giving the ſiren ſome inde- 
terminate motions, will direct her ſucceſ- 
ſively to the ſeveral letters that compoſe 
the word wrote on the card. 


Note, the confederate muſt be of a 
ready apprehenſion ; and to affiſt his me- 


 mory, adjoining to the forementioned ta- 
ble, he ſhould have a paper, on which are 


wrote the ſeveral ſigns you are to > give 
him. | 


© 


The 3 fen i rs to point « out the time expreſſed 
by any given watch. 


You deſire any perſon to lend you his "ol 
| 
watch, and laying it on the table, you tell 
him that the firen ſhall ſhow the preciſe 
time at which it then 1s. You then mount. 
the ſtep, as if to place the watch more pro- 
perly ; and at the ſame time preſs down the 
moveable piece as many times as are equal 


to the hours. The perſon behind the par- 
O 2 tition 
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tition n carefully that number 
makes the ſiren point to it. You: then: 
make a ſimilar ſignal for the quarters and: 
minutes, and your confederate, in like 
manner as before, makes the firen- point 
e to them. 


To make the firen point” to three 8 
bat have been. e 2 three di ferent: 


perſon ans. 


You muff have z finall Fils like that 
deſcribed in the 32d Recreation of this 
volume, in which there are four diviſions... 
In the firſt of them you myſt put the 
numbers from 1 to 15; and in each of 

the three others ſeveral tickets that have 
the ſame number, but not higher than 
15. You draw out a handful of tickets 
from the firſt diviſion, and ſhow that they 
conſiſt of different numbers. Then put 
them again in that diviſion, and offer one 
of the other diviſions to the three perſons, 
an We they are bach to draw a ſingle⸗ 
2 number. 
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number. Vour confederate being previ- 


ouſly informed what thoſe three numbers 


are, and in what order they are to be 


drawn, will immediately direct the ſiren to 


hall point to their numbers ſeparately, or 

10 the amount of the whole. Suppoſe, for 
8 — the three numbers be 5, 7, and 
11. The firen is then made to point firſt 


to 2, and then to 3, which form 23, the 


amount of thoſe numbers. 


You may y Uke wiſe let the ſame perſon 


.draw two or three numbers, and the ſiren 


ſhall ſhow him either thoſe numbers ſe- 


parately, their amount, or their product 


when e belle 


numbers, you may aſk whether the len 
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A perſon 3 drawn a card from the 


pack, the firen Points ta the name Ul that 


by card o on the circle. 


The perſon having drawn, from a pi- 
quet pack, the card that you have previ- 


- ouſly agreed on with your confederate, by 
t your preſenting that card in the manner 
already deſcribed, he immediately directs 
the ſiren to that card. It will be proper 
to agree on a ſecond card with your confe- 
derate, that you may repeat the experi- 
ment if it ſhould be deſired. 8 071 


A queſtion being propoſed by any perſon, the 


ren gives the anſwer ; though the per- 
{on who exhibits the Recreation daes not 
know the queſtion. | 1 Utd 


'On i cards write five os Arent 
queſtions as may be all anſwered by the 


ſame word: as for example. 


1. What can be in all parts of the earth 


at the ſame time? 


2. What 
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. What does the ivy, round the oak? 


3. What muſt a man have to carry him 


croſs the ocean? 


eder is it the hunter does with His 


n pores oro ; 
6. What brings Sa towers and 8 
ples to the ground? 


All theſe queſtions are to be anſwered 
by the word wind. You therefore ſhow 
that the .cards. contain different queſtions, 


and then give them to any perſon, telling 
Him. to.chooſs,oup of them privately, and, 
keeping it to himſelf, to put the reſt in 


his pocket ; which being done, your con- 
federate directs the firen to the letters that 


compoſe that word. If you would repeat 


the experiment, you muſt have another 
ſet of cards which have a different anſwer, 


that it may not appear that the ſame word 
anſwers all the cards. This recreation is 
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eaſily performed, and occaſions no ſmall 
degree of ſurpriſe. 


The | principal part of theſe reereations 
with the firen were invented by M. Guyot, 
and were therefore never exhibited in pub=- 
lic before the appearance of his book. 


RECREATION XLVI. 
De ſagacious Kas. 


PROVIDE aboxX, „(Fl. XVI. Fig. x.) 
eighteen inches long, nine wide, and 
two deep, the top of which is to flide on 
and off, at the end Y. Toward the end X, 
deſcribe a circle of fix inches diameter, 
round which are to be fixed fix ſmall 


vaſes of wood or ivory, of one inch and 


a half high ; and to each of them there 
muſt be a cover. 


At che end V place an egg B, of ivory | 
or other matter, of about three inches and 
3 8 a half 
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a half high, with a cover that ſhuts by a 


be fixed on the ſtand O, through which, 
as well as the bottom of the egg, and the 


part of the box directly underneath, there 


muſt paſs a hole of one-third of an inch 


in diameter. In this cavity place an ivory 


cylinder F, that can move freely, and riſes 
or falls by means of the ſpring R. You 
muſt have a thin copper baſon A, of ſix 


inches diameter, which is to be placed on 
the center of the cirele at X, and conſe- 


quently in the middle of the fix vaſes. 


Let a proper workman conftrut the 
movement expreſſed by Fig. 2. which is 


compoſed of a quadrant G, that has 16 


teeth, and is moveable about an axis in 


the ſtand H, that has an elbow, by which 


is is ſerewed to the bottom of the box at 
L ; and to the quadrant there muſt be join- 


ed the ſtrait piece K. The horizontal wheel 


M. has 24 teeth, and is ſupported by the 
piece 8, which is ſcrewed to the end of the 
| box 
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box next X. On the axis of this vyheel 
place a braſs rod O P, five inches long, and 
at the part O place a large bar or horſe- 
ſhoe, of a ſemicircular form, and about 
two inches and] a half diameter, ſtrongly 


impregnated. The ſteel rod V, takes at 
one end the teeth of the quadrant G, by 
the pinion F, and at the other end the 
wheel M, by the perpendicular wheel N, 


of zo teeth; the two ends of this rod are 


ſupported by the two ſtands that hold the 
other pieces. Under the piece K, that 
joins to the quadrant, muſt be placed the 


ſpring R, by which it is raiſed, and puſhes 


up the cylinder that goes through the 


ſtand C, into the egg. 


| You muſt alſo have fix ſmall etwees or 


caſes as Y, Fig. 3. They muſt be of the 
ſame circumference with the cylinder in the 
. ſtand, and round at their extremities: thei, 


length muſt be different, that when they 


are Placed in the egg, and the lower end 
enters 
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enters the hole in which is the cylinder, 
they may thruſt it down more or leſs, when 
the top of the egg, againſt which they 
preſs, is faſtened down; and thereby lower 
the bar that is fixed to the end of the qua- 
drant, and conſequently, by means of the 
pinion F, and wheels N, M, turn the horſe- 
ſhoe that is placed upon the axis of the laſt 
wheel“. | = 


In each of theſe etwees place a different 

queſtion, wrote on a ſlip of paper and roli- 
ed up, and in each of the vaſes put the 

anſwer to one of the queſtions ; as you 

will know, by trials, where the magnetic 
bar or horſeſhoe will ſtop, 5 715 


Laſtly, provide a ſmall figure of a ſwan, 
or what other you pleaſe, made of cork 
or enamel; in which you muſt fix a touched 
needle, of the largeſt ſize of thoſe com- 
monly uſed in ſewing. 


* : The exact length of theſe etwees can be deter- 
mined by trials only; which trials, however, may 
be made with round Pieces of wood, 


Being 


Being thus prepared, you offer a perſon 
the fix etwees, and deſire him to chooſe 
any one of them himſelf, and conceal the 
others, or give them to different perſons. 
He is then to open the etwee, read the 
queſtion it contains to himſelf, and return 
the etwee to you, after replacing the queſ- 
tion. Vou then put the etwee in the egg, 
and placing the ſwan upon the water in 
the baſon, you tell the company ſhe will 


preſently diſcover in which of the vaſes the | 


_ anſwer is contained. The ſame experi- 
ment may be repeated with all the etwees. 


This apparatus is more commodious 
than that of the ſiren, as it may be eaſily 
moved from one place to another, and as 
there is here no occaſion for a confederate. 
But at the ſame time it will not admit of 
ſo great a variety of experiments, 
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CONSTRUCTION or THE COMMUNI- 
CATIVE BELL. 


J =: there be made a box of copper in 
the form of part of a hollow covered 
eylinder, as A B (Pl. XVII. Fig. 1.) This 
box muſt be placed upon the circle of wood 
C, that has at its center 4 pivot, on which 
is to be placed a touched needle D, three 
inches long, and thicker than the common 
' needles ; at cach end it muſt have a very 
ſmall braſs knob, and near to one end of it 
there muſt be placed a ſmall bell F, like 
that of a repeating watch; the bottom of. 
this box muſt be cloſed with a gauze, that 
the needle may not be viſible. 


On the inſide of the magnetic table, 
Pl. XIV. place a double bar M O, of about 
five inches long, ſtrongly impregnated, and 
fixed on an axis, under which is placed a 
double pulley of an inch diameter. To 
one part of this pulley fix a ſmall cord, the 
other end being faſtened to the ſpring N. 


F rom 


RECREATIONS. aeg 


CONSTRUCTION OF THE COMMUNI-. 
CATIVE BEL L. 


q -r dene be made a box of copper in 
14 the form of part of a hollow covered 
eylinder, as A B (Pl. XVII. Fig. 1.) This 
box muſt be placed upon the circle of wood 
C, that has at its center a pivot, on which 
is to be placed a touched needle D, three 
inches long, and thicker than the common 
| reedles ; at each end it muſt have a very 
ſmall braſs knob, and near to one end of it 
there muſt be placed a ſmall bell F, like 
that of a repeating watch; the bottom of 
this box muſt be cloſed with a gauze, that 
the needle may not be viſible. 


On the inſide of the magnetic table, 
Pl. XIV. place a double bar M O, of about 
five inches long, ſtrongly impregnated, and 
fixed on an axis, under which is placed a 
double pulley of an inch diameter. To 
one part of this pulley fix a ſmall cord, the 
other end being faſtened to the ſpring N. 


From 
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table. 
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From the other part of the bs pull muſt go 
a cord that paſtes over another pulley at A, 


and from thence, through the leg H, and 


behind the partition W; in the ſame man- 
ner as in the experiment of the firen. 


| The motion of this cord being conſtant- 
ly the ſame, and of very little extent, a le- 


ver may be fixed behind the partition, by 


which the a bar may be readily” 


moved from 3 to C. 


This preparation. being made, when 


you place the copper box or cylinder on 
the table, in ſuch manner that the pivot 


which holds the needle is directly over 
that which holds the magnetic bar in the 
table *, if the lever behind the partition be 
thruſt down, the bar will be moved from 


B to C, and will cauſe the ſame motion in 
the needle, and conſequently make it ſtrike 


againſt the bell in the cylinder. 


* There muſt be a mark on the cylinder, by 
which you will be directed in placing it on the 
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RECREATION XLVII. 


4 tell, by the communicative bell, the a4 


that a perſon has drawn from the pack, 


FOU are firſt to obſerve, that the 
ſounding of the bell ſignifies yes, and 
Its fence no. 


Open the pack before the perſon, and 
dextrouſly preſent that card to him which 


you have agreed on with your confede- 
rate. When the perſon has drawn that 


card you interrogate the bell, after the 


following manner. Suppoſe the card 


drawn to be the knave of ſpades. 


Queſtions. Anſwers. 

Do you know the perſon that : yves 
has drawn the card? 
Is it a gentleman? No. 
Es it a lady? es. 
Do you know her ? Yes. © 
Is the handſome ? 1 „Ves. 
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Queſtions. Anſwers. 


Are you ſure you know the card? Ves. 
Is it a diamond—a heart—a club? No. 
Atte you ſure you are not miſtaken? Ves. 


Is it then a ſpade? Yes. 
Is it the king—ten—nine of do ? No. 
Is it the knave ? „ Les 


This manner of anſwering queſtions 


may be applied to various intentions; as 
to naming the hour, or the number of 


perſons in company, &c. The foregoing 


Recreation is ſufficiently common; the 
following is ſomething more extraordi- 


Dar y. 


Jo tell, by the bell, af what number, rom 


the top, any card of a pack is, that a per- 
Jon n name. 


To Ps this Recreation you muſt 


be provided with a piquet pack of cards, 


in which the ſeveral ſuites are placed in 
„ the 
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the following order, diamonds, ſpades, 
hearts, and clubs : and the cards of every 

ſuit in their natural rank, as ace, king, 
queen, knave, ten, &c. 


You ſhuffle them, according to the 
manner preſcribed in p. 79. of the firſt 
volume, and they will then be 1 in the fol- 
lowing order. 


1 Knave dclube 17 Eight diamonds 


2 Ten 18 King | 

3 Eight I9 Queen | 

4 Seven 1 Knave þſpades 
King f 21 Eight 

5 8 8 

6 Queen J 22 Seven 

[rs be. 

g Seven diamonds 25 Ten | — 

10 Ace ſpades 26 Nine 

11 Queen nee 

12 Knave| 1 | 

: : King >diamonds =Y —_ clubs 

Is Jon |. 31 Fight 

16 Nine 32 Seven 


Vol. III. 5 A copy 
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A copy of this arrangement your con- 


federate muſt have. Therefore when the 


perſon has named the card he chooſes, he 
who is behind the partition hearing what 
card it is, either by the ether's naming 


it, or your repeating it, by looking on 


his ſcheme will ſee the number at which 
it is placed, and immediately ſtrike thas 
number on the bell. 


This Recreation is the more extraordi- 
nary, as it may be repeated a ſecond or 
third time, by your ſhuffling the cards in 
a determinate order; nothing more being 
neceſſary than for the confederate to have 
a ſcheme of the ſituation of the cards after 
each ſhuffle, 5 
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RECREATION XLIX. 


The magnetic balance. 


o muſt have a ſmall balance, ſuch 
as is commonly uſed for weighing 


money, as AB (Plate XVII. Fig. 2.) It 


ſhould be very exact, and the ſcales 
muſt be iron or ſteel, very thin, and 


gilt or lacquered. This balance muſt be 
ſupported by a ſtand fixed to the top of the 


magnetic table. The bottom of the ſcales 


ſhould not be above half an inch diſtant 
from the table. 


You muſt obſerve, that they are to be 
placed over that part of the table where 


is the magnetic bar that is uſed for the 


firen and bell : fo that the centers of the 
two ſcales are to be over the points O and 
M. Theſe ſcales muſt be ſtrongly touch- 


ed, that they may be the more eaſily at- 
tracted by the magnetic bar. 
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This preparation being made, you aſk a 
perſon to lend you two pieces of money, 


ſuppoſe two guineas, and you place them 
in the ſcales, which will remain in equili- 


brium, if the pieces be of equal weight. 
You then propoſe to the perſon to aug- 
ment the weight of either of them at plea- 


ſure, and when he has determined, your 
confederate behind the partition, by means 
of the lever, moves the bar toward one of 


the ſcales, and it immediately deſcends. 
You then, if required, make the ſame ex- 


periment with the other ſcale. 


To give your confederate notice which 
ſcale is to be moved, nothing more is ne- 
ceſlary than to ſay, is it hrs, or is it that 


ſcale; you having previouſly agreed with 


him which ſcale the words fis or that ſhall, 
ſignify. 


— 
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RECREATION IL. 
The ſympathetic dials. | 


TFT ET there be two dials conſtructed of 
the ſame form and fige. The move- 
ments of each conſiſting of a barrel A, 
and the four wheels A, B, C, D, with 
their pinions, and the fly F. The ſame 
as in the ſtriking part of a clock or dial. 
(See Pl. XVII. Fig. 3.) 


The movements of each of them muſt 
be encloſed between two plates of braſs 
G and H, Fig. 4. of about two inches and 
a half diameter, and diſtant from each 
other about two-thirds of an inch. Let 
the axis of the wheel C paſs through the 
center of the upper plate G, which is to 

be covered with a dial plate, that ſerves 
for ornament only. On the ſame axis 
place a needle or index, as in a common 


dial. 


53 1 
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Under the plate H, Fig, 3. and on the 
axis of the barrel, continued out beyond 
the plate, fix a wheel with a catch, by 
which the movement of each of _ dials 
may be wound up. 


To one of cheſe dials let there be a catch 
or trigger on the outſide, by which it may 
be ſtopped or put in motion with a touch 
of the finger. To the other dial fix the 


catch LN M, whoſe axis is at N: the end 


L takes the fly of the movement, and con- 


ſequently when the other end is thruſt back 


the wheels are at liberty to move. This 


catch is to be placed on the braſs Wheel 
H, near the part I. It is to be of ſteel, 
well poliſhed and touched, with its ſouth 
pole at M. Great care muſt be taken to 
make this part move extremely free, that 
it may be eaſily att racted by the bar in the 


magnetic table, on which it is to be placed. 
Each of theſe dials is to be encloſed in a 


caſe of thin copper or braſs QR. 


On 
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On the inſide of the magnetic table, 
Plate XIV. place the piece OP, compoſed 
of four ſteel bars ſtrongly impregnated : 
they ſhould be ſeven or eight inches long, 
half an inch wide, and one inch thick : 
they muſt be bound cloſe together by four 
braſs rings, of which that next P ſhould 
be larger than the reſt, and ſtanding out 
beyond the bars, ſhould have a hole thro! 
it, by which it is to be fixed on a pivot at 
P. Theſe bars are to be drawn toward 
N, where they are to be ſtopped by the 
ſpring R. There muſt alſo be a ſtring, 
which, paſſing over the pullies S and 
T, goes down the leg of the table; the 
bottom of which is to be a lever or tred- 
dle, under the ſtep, by means of which 
the piece OP may be moved by your 
foot. LT 
You therefore place the ſecond dial on 
the table, directly oyer that part where 
the extremity of the bars OP is; when 
you put your foot upon the lever at the 
P-< bottom 
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bottom of the table. Therefore if you 
then place your foot on that lever, the 
bars attracting the end M, of the catch, 
will ſet the fly at liberty, and the wheels 
being put in motion, the index on the front 
of the dial will move with conſiderable ve- 
locity ; but when you take your foot off 
the lever, the catch will again take the fly, 
and ſtop the movement. 


Therefore having placed the ſecond dial 
as above directed, you give the other dial, 
that had the end of the catch on the out- 
ſide, to any perſon, and tell him, that 
when he ſhall top it, or put it in motion, 
the dial on the table will, by ſympathy, 
do the ſame, and by mounting the ſtep 
you make it perform accordingly. You 
may alſo tell him that the dial on the table 
{hall either ſtop or go, at his command: 
bat this perhaps may deſtroy the notion 
of the dials acting by ſympathy. 


You 
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You may contrive to have ſtops or le- 
vers at different parts of the room, by car- 
rying the cord under the floor: or in an 
adjacent room, to be moved by a con- 
federate. 


CONSTRUCTION OF THE MAGNETIC 
ROLLER. 


YROVIDE a board two feet and a half 
long, three inches and a half wide, 
and half an inch thick, (ſee Plate XVII. 
Fig. 5.) and divide it into ten equal parts, 
in each of which deſcribe a circle, and di- 5 
vide its circumference likewiſe into ten 
equal parts. In each of the circles make 
a groove, and in each groove place a mag- 
netic bar, whoſe poles are to be diſpoſed 
as in the figure. Under each end of the 
board place a roller, on which it is to move 
in the magnetic table, Plate XIV. 


To the end A of the roller (ſee Pl. XIV.) 
faſten a cord, which is to paſs over a pulley 
at B, and go down the leg of the table: 
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to the end of this cord is to be faſtened a 
weight, .incloſed in a bag, which is to paſs 
freely up and down the hole at B. To the 
other end B, of the roller, there muſt like- 
wiſe be faſtened a cord, which, paſling 
over a pulley at A, going down the leg 
of the table, and through the ſtep at the 
bottom, comes out behind the partition W. 


Againſt the other fide of the partition 


place the table in page 220 ; and at the 


top of it fix a pulley, over which muſt 
paſs a ſtring, with a weight at the end, and 
to the firing muſt be faſtened an index; as 
in the experiment of the ſiren. 


The table is formed in the following 
manner. You are firſt to determine by 
trials, the ſpace that the index faſtened to 
the firing paſtes over, while each of the 
ten diviſions of the roller comes to the 
point S, in the magnetic table ; and mark 
them down on the plan. Then divide it 
into five columns. In the ten diviſions of 

the 
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firſt column write the numbers 10, , 8, 


7» 6, 5, 4, 3, 2, 1. In the ten diviſions 


of the ſecond column write the vowels 
A, E, I. O, U, and the five conſonants 


D, G, L, N, R. In the diviſions of the 
third column write the figures 1, 2, 3, 4s 


5» 6, 7, 8, 9, o. In the fourth column, 


in every other divifion, write the name 
of one of the five following cards, eight 
of ſpades, ſeven of ſpades, eight of dia- 


monds, ſeven of diamonds, ace of ſpades, 
In the fifth column write, after the ſame 


manner, the names of five ſtates, as Eng- 
land, Portugal, Spain, Pruſſia, Auſtria. 


Lou may place what other letters you 


pleaſe in the ſecond column, but they 
ſhould be ſuch as by their combinations 
will produce ſeveral words, The words 


in the fourth and fifth columns may like- 
wiſe be changed for ſuch as will anſwer to 


any other queſtions you chooſe. 
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to the end of this cord is to be faſtened a 
weight, ineloſed in a bag, which is to paſs 
freely up and down the hole at B. To the 
other end B, of the roller, there muſt like- 
wiſe be faſtened a cord, which, paſſing 


over a pulley at A, going down the leg 
of the table, and through the ſtep at the 


bottom, comes out behind the partition W. 


Againſt the other fide of the partition 
place the table in page 220; and at the 
top of it fix a pulley, over which muſt 
paſs a ſtring, with a weight at the end, and 
to the ſtring mult be faſtened an index; as 
in the experiment of the ſiren. 


The table is formed in the following 
manner. You are firſt to determine by 
trials, the ſpace that the index faſtened to 
the firing paſſes over, while each of the 
ten diviſions of the roller comes to the 
point S, in the magnetic table ; and mark 
them down on the plan. Then divide it 
into five columns. In the ten diviſions of 

the 
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firſt column write the numbers 10, 9, 8, 
7, 6, 5, 4, 3. 2, 1. In the ten diviſions 
of the ſecond column write the vowels 
A, E, I. O, U, and the five conſonants 
D, G, L, N, R. In the diviſions of the 
third column write the figures 1, 2, 3, 4» 
5, 6, 7, 8, 9, 9. In the fourth column, 
in every other diviſion, write the name 
of one of the five following cards, eight 
of ſpades, ſeven of ſpades, eight of dia- 
monds, ſeven of diamonds, ace of ſpades, 
In the fifth column write, after the ſame 
manner, the names of five ſtates, as Eng- 
land, Portugal, Spain, Pruſſia, Auſtria. 
Lou may place what other letters you 
pleaſe in the ſecond column, but they 
ſhould be ſuch as by their combinations 
will produce ſeveral words, The words 
in the fourth and fifth columns may like- 
wiſe be changed for ſuch as will anſwer to 
any other queſtions you chooſe. 


TABLE 
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Now it follows CO what has been 


| faid, that when the perſon behind the par- 
tition fixes the index in the cord againſt 
any one of theſe diviſions, the part of the 


roller which correſponds to that diviſion 


will be brought oppoſite to the point 8, 


in the magnetic table, and conſequently the 


touched needles in the pieces hereafter de- 
ſcribed, will place themſelves in the ſame 


direction with the bar 1 in chat part of the 


roller. 
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RECREATION II. 


The magician's box. 


FIRST conſtruct the baſe AB, (Plate 


XVIII. Fig. 1.) of fix inches long, four 
wide, and one deep. Let it be hollow, 
and covered with a piece Q, that flides in 


a groove. In the middle of the top piece 


make a hole, either ſquare or round, of 
about half an inch wide. 


On this baſis place four planes of glaſs 
F, Fig. 2. joined together in the form of a 


truncated pyramid, and lined with gauze, 


or thin paper. At its bottom IL, it ſhould 
be two inches and a half ſquare ; but at 


top MN, only one inch and a half. At 


the opening place a convex glaſs V, of 


five inches focus, that is, equal to the 
height of the machine. Let it be fixed to 
the baſe AB. 


On the inſide of the baſe, and at two 
inches diſtance from one of its ſhorteſt 


ſides, fix a pivot, on which is to be placed 


the 
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the circle of paſteboard O P, Fig. 3. of 


four inches diameter, in which muſt be 


fixed the touched needle QR. The 
paſteboard circle muſt be divided into ten 


equal parts, as in the figure; which parts x 


are to correſpond to the diviſions in the 
foregoing table. In the five diviſions 
1, 3, 5, 7, 9, are to be drawn the cards 
there expreſſed. 


On a 4 Houle of paſteboard, that 


has the ſame diviſions, write in thoſe 


marked 2, 4, 6, 8, 10, the five names 
of different ſtates, mentioned in the fore 


a going table. 


As each circle muſt be previouſly placed 


on the baſe, and changed for every diffe- 


rent recreation, it will be proper to have 
two boxes, as it would be impolitic to 


change the circles before the ſpectators. 
It would be ſtill much better if the box 


could be placed in a cheſt or cabinet, that 
was fixed againſt a partition, behind 
which 
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which a confederate is placed ; for then, 


after performing one recreation, the box 


might be placed in the cabinet, and the 
_ confederate, by a private opening in the 


partition, might take out the circle, and 
inſert another. 


It will be eaſy to conceive, from what 


has been already ſaid, that when the ma- 


chine is placed on the magnetic table, at 
the part 8, ſo that the pivot on which 
the circle turns it exactly over the point 
S, the bar in the part of the roller then 
there will put the needle in a fimilar di- 
rection, and conſequently by looking into 
the machine, the ſpectator will ſee the 


card, letter, or word, that is oppoſite the 


index in the table of columns. 


A per- 
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A perſon is to name the flate in which is the 


city whoſe name is on the cards that 
have been dealt to another. 


65 


On thirty cards write the names of the 
five following cities; London, Liſbon, Ma- 


drid, Berlin, Vienna. Then ſhuffle and 
deal them after the manner explained in 


page 79. of the firſt volume. 


5 tell the ſecond perſon to Jes 


into the box, and read the name of the 


ſtate in which is the city whoſe name is 
on the cards in the firſt perſon's hand. 
The ſame is to be done for the four other 


parties. 


To perform this Recreation, nothing 
more is neceſſary than to have a circle 
with the names of the five ſtates; and that 
the confederate be inſtruced in the order 


that each name is to be brought forward to 


the eye of the ſpectator. 
N To 


2 4 bh. ML 
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In recreations of this kind it will be 
proper to have a hole in the partition, by 
which the confederate will know when 
to move the circle, and keep it ſteady till 
he who performs the experiment has co- 


vered the eye-glaſs of the box. 


RECREATION LII. 
The myſtical - 
PROVIDE a board four inches ſquare, 
and let it be ſupported at the four 
corners by feet about one quarter of an 
inch high, as AB (Plate XVIII. Fig. 4.) 
On this board draw two concentric circles, 
and divide them into ten equal parts, in 


nine of which write one of the numbers 


from 1 to 9, and in the tenth an o. Theſe | 


numbers muſt be placed in the ſame man- 


ner as in the figure, and the line AB muſt 
divide the diviſions marked 1 and 6, into 
two equal parts. At the center of this 
dial place a needle of a convenient ſize. 
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It is evident from the conſtruction of : 


this dial, that when the perſon behind the 
partition places the index of his table a- 


gainſt any number in the third column, 
the needle of this dial, when it is placed 
over the roller in the magnetic table, will 


point to the ſame number. 


To ſhow, by the foregoing dial, the numbers 
that two perſons have choſe, their ſum, 
or their product. 


You muſt here have the ſmall bag 


| deſcribed in p. 140.: in the firſt di- 


viſion of which put the numbers from 
1 to Io, and in three other diviſions any 
numbers you pleaſe, ſuppoſe 3, 7, and 


8; that is, all the tickets in each of thoſe 


three diviſions muſt have the ſame num- 
ber. You then offer two different divi- 
fions of the bag to two perſons, and they 
each draw one number, ſuppoſe 53 and . 
you baving previouſly agreed with your 
confederate what the numbers are to be. 

You 
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| You then aſk them whether the index ſhall 
point to their numbers ſucceſſively, their 
amount, or their product when multi- 


plied together. 


If the numbers are to appear ſingly, 
the confederate firſt: directs the index of 
his table to the number 5, which you are 
to allow him a ſufficient time to do. You 
then place the index on the dial, and turn- 
ing it about it will ſtop at that number. 
You take off the index while your con- 
federate moves the ſlider, and placing it 
on again it will then ſtop at 7. 


If the amount of the two numbers be 
required, the confederate directs his index 
firſt to 1 and then to 2, which make I2. 
If the product be required, he directs the 
needle, in like manner, firſt to 3 and then 


to 5, which make 35. 


| You muſt obſerve to take the needle off 
the pivot immediately after it ſtops, be- 


Q 2 fore 
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fore the roller begins to move again : and 
as the nezdle will place itſelf directly in 
the poſition of the bar underneath, you 
mult turn it about as ſoon as you have 


placed it on the pivot. Attention ſhould 


be had to this obſervation in all the expe- 
riments with the magnetic needle. 


RECREATION LI. 
The magical game of all-fours. 


E perform this Recreation you muſt 


there are twelve diviſions, on ſix of which 
cards are to be painted, and to which fix 
diviſions of the roller muſt be adapted. 
A pack of cards are to be previouſly ranged 
and ſhuffled, after the manner deſcribed 
in the firſt volume, p. 78. and when they 
are dealt, the hands are to be as follows. 


Eldeſt 


have a paſteboard circle, on which | 
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Eldeſt Voungeſt 
King Ace 
Ten (ſpades Queen Fee. 
Ace clubs Nine 


Ace diamonds 9 1 
Cheart 


King ? Queen 
| Knave Chearts Eight 


Turn-up card, knave of ſpades. 


The eldeſt takes up his cards. Thoſe 
dealt for the youngeſt lie on the table. 
Now the natural way of playing the above 
cards wouid be as follows : firſt, the eldeſt 
hand would lead one of his aces, which 9 
the youngeſt would win with his nine of | 
trumps ; and then play his ace and queen 
of hearts, the latter of which the eldeft 
would win with his king : he would next 
lead his other ace, to which the youngeſt 
would play his eight of hearts. The eldeſt 
muſt then lead from his king and ten of 
trumps, both which the youngeſt mutt 
take with his ace and queen, and conſe- 


quently have higheſt, loweſt, and game, 
(2-2 which, 
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which, with the knave turned UP, will 
make him all- * 


Therefore when the eldeſt plays, you 
ſay aloud to another perſon, the gentleman 
plays the ace of clubs, for example, look 
in the box and ſce what card I muſt play; 

when your confederate will directly bring 
the nine of trumps on the circle to view, 
When it is your turn to play, you have no 
ocgaiion to ſay any thing, but only deſire 
the perſon to look in the box and ſee 
what card is played, your confederate hav- 
ing directions what to do. Thus you g9 
on till the eldeſt has played all his cards. 
But you muſt obſerve, each time the circle 
is to be moved to prevent the perſon from 
immediately looking into the box, by ſome 
amuſing diſcourſe; or it might be better 
to ſtand by the box yourſelf, in order to 
cover and uncover it each time the perſon 
is to look i in, that the circle may have time 


to ſettle, 


/, 
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RECREATION LIV. 
The intelligent fly. 


XI the center of a box about fix inches 


” ſquare and one inch deep (Pl. XVIII. 


Fig. 5.) place a pivot. Have a touched 


needle L, three inches and a half long, 


and at the end of it that is touched fix a 
fly made of enamel : the other end of the 


needle muſt be ſomething heavier, to keep 
it in equilibrio. This needle is to be 


placed on the pivot. 


On a piece of ſquare paſteboard that will 


juſt go into the box, draw a circle, ABCD. 
three inches and a half diameter; and an- 
other at a ſmall diſtance, concentric with 
the former. The part within the laſt 


circle muſt be cut out. This paſteboard 
circle is to be placed about half an inch 
from the bottom of the box, and divided 
into ten equal parts, in which are to be 


Q 4 wrote 


N, R, as in the 6gure. 


the circle, and cover it with a circle of pa- 


per you may paint ſome allegoric figures, 


. plained in the firſt volume, p. 78. that they 
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wrote the letters A, E, I, O, U, D, G, L. 


Place a glaſs about half an inch above 


per C, large enough to hide the needle, 
and leave only the fly viſible : on this - 


that its uſe may not be ſuſpected. You 
muſt next write on 24 cards the following 
queſtions. Theſe cards are to be packed 
and ſhuffled, according to the method ex- 


may be in the order the queſtions are 
here placed. 


QUVESTIONS. 


1. Which is the land of liberty? 2. Which 
Is s the firſt city in the world ? 3. Whom 


do many men deſpiſe, though they have 


not half his merit? 4. Who is the pooreſt 
man in the world? 5. Who is the meaneſt 

of all mankind ? 6. For what do all young 

women long? 7. Who, by ſtation, is the 

| 5 


Ze 4 


- >, * =, - Y «4 
— N . az” 


Pd 


Voz WH pr 232. 


- 
- — — 
— 
— - 
— - — 
— — 
4 — — 
= - 
_ — 
— 1 


— 


| —= 


„  _ 


— . > <-> —— 


— — — — 


Hag. Fe 231. 


e FN 


1 
17 1 ' » 
; 4 


WH t t 


mans ww 


7 Man eee 
Ta een 


S. Lodge d 


» ow 


vw 


e 


— 8 
— rr 
1 » 
\ : 
. 
if * 
* A 
* * 1 * 
— 
- P - 
* » 
F » 
”- * 1 
. 5 
* 
7 „ 29 
x 3 
Ro 3.2 20S | 
7 s 
22 
. 7 Med 
. 
* 
1 "Is -4 4 
A 4 1 7 4 N 
0 * 
1 # 
* 4 F 
8 
4 % 
* » 
- * 5 * 
* , 
« 
' 8 5 
. , * * 
» 
„ - 
. 
- - 
L ” 
q 
* 
= —— 2 
% 
4 - * * 
: - — — pe, 9 K 
- 
6 — — —— — 
bow 5 at «+ 
4 
a 
p ” 
+ ” — -4 
— - 
- .. « — —— * N * 12 % 
P I OT Ing * Kb 
— . * we 
* * 
* 
4 \ 
* 
« 
x ” 
* 4 4 vw docs 
5 - 
F 
4 * 
* 
% * 7 
” 
. 
yo . 
. 
„ 
s a : 
0 
, * 
* * 
1 
. 
* 91 „% 
* + * 
” 
— * 4 
” = 


„ * 


* 
- m4 e + 
, 
— — 
- 
* 
10 - - 
— * 
— 


— 7 ͤ———— a m r TT nn 


RECREATIONS. 233 


moſt miſerable of all beings. 8. By what 
does a man diſcover his weakneſs? 9. What 
would every married woman do if ſhe 


could | ? 10. In what does a man ſhow his | 


pride and folly? 11, What makes a wo- 
man cry more than the loſs of her huſ- 
band? 12. How does a man talk who has 
nothing to ſay? 13. What moſt reſem- 
bles a fine lady? 4. What frequently re- 
minds us of a great loſs, without giving 
diſguſt? 15. What makes a young wo- 
man in love with an old man? 16. What 
does the poet want to cover his empty 
ſkull? 17 What ſhould a man never take 
from the woman he loves? 18. What muſt 
that man be who would gain the eſteem 
of all? 19. Who is he that ſeeks a man's 
company when his money and friends are 
all gone ? 20. What gains the good will of 
the phyſician, the lawyer, and the harlot ? 
21. What do good men revere and knaves 
abuſe? 22. What does a man depend on 
when he truſts to his friends for ſupport? 


23. What 
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23. What can he be ſure of, who leaveg 
his affairs to another? 24. What makes 


as great a difference almoſt, if not alto- 
gether, between this man and that, as 


between that and a brute ? 
After you have ranged the cards in the 
manner before mentioned, you place them 


on the table, and aſk any perſon which of 
them, in the order they then ſtand, ſhall 


contain the queſtion to which the fly ſhall 


give him the anſwer. If he ſay, for ex- 


ample, the 2oth, your confederate, who 
has the following copy of the anſwers, will 


make the needle, at the end of which the 


fly is, ſucceſſively point to the letters that 
compoſe that word: then counting the 


cards over till you come to the 20th, you 


will find that word anſwer the queſtion. 
ANSWERS. 


. England. 2. London. 3. A dog, 


4. A niggard. 5. A liar, 6. A ring. 


7: A 
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7. A nun. 8. Anger. 9. Rule. 10. A 


duel. 11. An onion. 12. Loud. 13. An 
angel. 14. A dial. 15. Gold. 16. A 
laurel. 17. A denial. 18. Generous. 
19. A dunn. 20. A guinea, 21. Reli- 
gion. 22. A reed. 23 Ruin. 24. 


Learnin g. 


% Many other Recreations may be per- 


formed by this intelligent fly by numbers, 


cards, &c. ſimilar to thoſe we have alrea- 


dy explained on other occaſions, and 


Which, to avoid the appearance of repeti- 
tion, we ſhall not here deſcribe. 


RECRE- 


— 2 — 4 . 3 a 


——— — 


a © - wn, 
N. . r "— V1, 9 — —V — __ 
* 5 2 -- © V4 "a ** by ”—_— 


—— At, Out IP IC 
- a 4 — 


r 
— —ä—ũ—fz — —ä—é ——— — —— —Pͥ  —  — 


236 RATIONAL 


RECREATION f. 


The multifarious verſe. 


T' HE eight words that compoſe this 


Latin verſe, 


Tot funt tibi dotes quot cali fidera virgo v. 


being privately placed in any one of the 
different combinations, of which they are 


ſuſceptible, and which are 40,320 in 
number, to tell the order in which they 
are placed. | 


Provide a box that ſhuts with hinges, 
and is eight inches long, three wide, and 
half an inch deep (Plate XIX. Fig 1.) 


Have eight pieces of wood about one- 


third or an inch thick, two inches long, 
and one and a half wide, which will there- 


fore, when placed cloſe together, exactly fill 


* Thy virtues, virgin, are as numerous as the 
ſtars of heaven. 
| the 
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the box. In each of theſe pieces or ta- 
blets place a magnetic bar, with their poles 
as is expreſſed in the figure. The bars 
being covered over, write on each of the 
tablets, in the order they then ſtand, one 
of the words of the foregoing Latin verſe. 
1 
On a very thin board of the ſame dimen- 
fion with the box, Fig. 2, draw the eight 
circles, A, B, C, D, E, F, G, H, whoſe 
centers ſhould be exactly over thoſe of 
the eight tablets in the box, when the 
board is placed upon it. Divide each of 
thoſe circles into eight parts, as in the fi- 
gure, and in each of thoſe diviſions write 
one of the words of the Latin verſe, and in 
the preciſe order expreſſed in the plate, ſo 
that when the board is placed over the 
box, the eight touched needles placed at 
the center of the circles may be regulated _ 
by the poles of the bars in the box, and 
conſequently the word that the needle 
points to in the circle be the ſame with that 
inſeribed on the tablet. Cover the board 
„„ 
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with a glaſs to prevent the needles fro 
riſing off their pivots, as is Ore" in the 
Ces * ah r ; 


cher the board place four plates of 


glaſs, I, L, M, N, Fig. 3, which will give 


the machine the figure of a truncated py- 
ramid, of eight inches high. Cover it 
with a glaſs, or rather a board in which 


are placed two lenſes O, of eight inches 
focus, and diſtant from each other about 


half an inch. Line the four plates of 


glaſs that compoſe the ſides with very thin 


paper, that will admit the light, and at 


the ſame time prevent the company from 
ſeeing the circles on the board. 


Theſe preparations being made, you 


give the box to any one, and tell him to 
place the tablets on which the words are 
- wrote, privately, in what poſition he thinks 


proper, then to cloſe the box, and if he 
pleaſe, to wrap it up in paper, ſeal it, and 


give it * Then placing the board with 


the 
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the pyramid upon it, you immediately tell 
him the order in which the tablets are 
placed, by reading the words to which 
the needles on the circles point. 


This Recreation, which appears to have 
been invented by M. Guyot, is of the ſame 
nature with that of the box of numbers, 
that has been frequently exhibited, but 
much more entertaining. For here there 
is not only a vaſt number of combina- 

tions to be formed, but the words at the 

| fame time conſtantly preſerve one mean- 

ing. If the firſt inventors of this ſort of 

| Recreation had made uſe of words in this 

manner, inſtead of numbers, the inveſti- 

gation would have been attended with. 
much more difficulty. 5 


RE CRE- 
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RECREATION L.. 
& The communicative mirror. 


Ly there be made a box A B, (Plate 
XX. Fig. 1.) the top of which draws | 
off at the end A. Let it be on the inſide 

nine inches long, fix wide, and two-thirds 

of an inch deep. At the bottom of this 
| box, and at three inches diſtance from the 

end A, fix a pivot, on which is to be 
placed the circle of paſteboard M, Fig. 2. 
that contains a touched needle. Divide 
this circle into four equal parts, in three 
of which paint three cards, in the poſition 
expreſſed i in the figure. 


In the top of the box make a hole an 
inch and half in diameter, over which place 
the pedeſtal C D, compoſed of four plates 
of glaſs, covered on the inſide with very 
thin paper. 
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On the top of the pedeſtal place the tube 
EF, about fix inches long, and one and a 
half in diameter. In this tube, at M, is 
to be fixed an inclined mirror, by which 
the part of the paſteboard circle under the 
hole at L, may be ſeen by the eye at G. 
At the end F of the tube place an eye- 
glaſs, whoſe focus is equal to the diſtance 
GM; and at the end E, any glaſs you 
| pleaſe. At the end B of the box, place 
the mirror T V, which ſerves to make the 
ſpectator think it is in that he ſees the 
card on the — 


In tas! box ABCD, Fig. 3. that huts 
with hinges, and i is of the fame dimenſion 
with the inſide of the other box, are to be 
placed ſucceflively the three tablets & V, Z, 
in one determinate poſition. In each of 
theſe tablets muſt be fixed a magnetic bar, 
in the manner expreſſed in the figure, and 
on each of them is to be paſted one of the 
fame cards with thoſe on the paſteboard 
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circle. One of theſe tablets, as, for exam- 


ple, that marked Z, being placed in the 
box, in the manner expreſſed in the third 


figure, the needle on the circle will place 


itſelf in a correſponding poſition, and the 
ſimilar card on the circle will come under 


the pedeſtal. | You therefore preſent the 


box, Fig. 3. and the three tablets, to a per- 


| ſon, defiring him to place any one of them 


he. thinks proper, in the box, privately ; 
then to conceal the others, and after he has 
cloſed the box, to. return it you. Then 


placing the firſt box with the pedeſtal, 
tube, and mirror over the other, you | 


direct him to look in the ſeeming per- 
ſpective-glaſs, when he will ſee the fi- 
gure of the card he placed in the box, 
and it will appear to him to be in the mir- 


"or TV 


Y ou may have a fourth tablet, that con- 
tains a bar, but on which there 1s nothing 


painted. This tablet you may place firſt 


in 
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in the box, and let the party ſee that when 
there is no card in the box he cannot ſee 
"0" in the — 
RECREATION Ln. 

The box of dice by reflection. 


B T there be a ſmall box of wood, 
ABCD, (Plate XX. Fig. 4.) ten 


inches long, two wide, and one and a 
half high. At the two ends of. this 
box fix the two hollow cubes I, L, one 
inch and a half ſquare, in which are 
to be placed two dice panty 4 of the ſame. 


dimenſion. 


The ends A C and BD of the box 
are to have ſliders that draw up, in the 
manner expreſſed by Fig. 5. There 


muſt be likewiſe at each end a ſmall 


pannel M, that may be raiſed or de- 


preſſed one-tenth of an inch, by which 
3 a ſmall 
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a ſmall hole at N may be covered or un- 


covered ; and th rough this hole you are 
to ſee into the box. 


The top and two longeſt ſides of the 
box are to be of glaſs, lined with a 


thin paper. Within the box are to be 


placed two mirrors OP and QR, at an 


angle of forty-five degrees, by which, 


when you look through the holes at 


che two ends of the box, you will eaſily | 


fee the bottoms of the two cubes I, L, that 
are placed on it. 


Divide the bottoms of the cubes juſt 
mentioned into four equal parts, by dia- 
gonals drawn from the oppoſite angles, 
as in Fig. 8. and again divide that ſide 
next the middle of the box into fix equal 
parts, which are to correſpond to the fx 


points that are on a die. 


Under each of the cubes place a ſmall 
braſs ſtand AB, Fig. 6. which is to be 
diſpoſed 


RECREATIONS. 245 


diſpoſed as in Fig. 7. On the ſtand there 


muſt be a pivot, directly under the cen- 


ter of the cube, and it muſt hold two 
needles, one of braſs and the other of 
ſteel, and touched. Theſe ncedles are 


to be placed at right angles to each other, 
as in the figure. 


Divide each face of a die into four 
_ equal parts, by diagonals from the oppo- 
ſite angles, and then divide each fide into 


fix equal parts, and in each fide of the 


die, oppoſite to one of thoſe parts, each 


different from the other, place a magnetic 


bar one inch and a quarter long, two- 


tenths of an inch wide, and one-tenth 
- thick. All the diviſions on theſe dice 


muſt be very exact : cover them with 

double papers, and write on each fide of 
them the points it is to expreſs, when its 
oppolite fide is next the touched needle : 
they are then to be placed in the two hol- 
low cubes, which are to be covered. 


Sa: 
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This machine being conſtructed with 
care, according to the foregoing direc- 
tions, you preſent the two dice to any per- 
ſon, and defire him to place them private- 

ly in the two cubes, in what poſition he 

pleaſe, and put on their covers. Then 

looking through the two holes, you im- 

mediately tell him, by the direction of the 

' needles to the under ſides of the cubes, the 

exact number of points they compoſe. 
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What bodies ere, and what are not con- 
ductors of electricity, aph. 1 and 2.— 
Poſitive and negative electricity, aph. 3 
to 7. Excited and communicated elec- 
tricity, aph. 8 to 11.—EleQric explo- 
ſion, aph. 12 and 13.— Electricity and 
lightning the ſame, aph. 16. 
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ELECTRICAL APPARATUS. 


Conſtruction of the electric machine p.8 
Obſervations on the manner of uſing it 16 
| - © < ECT 
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An electric machine for common pur- 


poſes | p-. 21 (note) 
Electrical jars | 23 
Method of coating them 24 
Electrometers 25 
The electrical battery : 32 


Conſtruction of a fulmineous det 35 


Glaſs tubes, cylinders, &c. and the man- 


ner of uſing them 38 
Method of concealing the electric ma- 

chine 40 
Account of the tourmalin 1 


ELECTRICAL RECREATIONS. | 


Divided into ſuch as are performed i in the 
light, and ſuch as require a dark cham- 


ber p: 46 
RECREATION I. P. 40 
The animated feather. . 


A feather being brought near an excited 


tube is firſt attracted by it and then re- 
pelled, and the tube cannot be brought 
| ole 
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cloſe to the feather, till it t has touched 
ſome other body. 


RECREATION IL, p. 48 
The ſelf-raifng pyramid. 


A large bundle of threads being ſuſpend- 
ed from the electrie branch, (Plate III. 
Fig. 3.) wall riſe up in form of a pyra- 
mid, and continue fo as long as the wheel 
is turned, but when that ceaſes the 
threads will reſume their firſt poſition. 


RECREATION III. pg 
The magical dance. 


Three bells are ſuſpended from the elec- 
tric branch, and between them hang 
two braſs knobs, The bells being elec- 
trified will attract the clappers, and be 
ſtruck by them, and the ringing will 
continue as long as the machine is in 
motion. This is the muſic for the dance. 
A Plats is then ſuſpended from the 

branch, 


| * ö 
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branch, and on a metal ſtand, placed 
under it, are put the figures of men, 
which being attracted by the plate will 
be in continual motion. This Recre- 


| ation may be ſuſpended or renewed at 
pleaſure. 

| N An IV. p. 52 
; The art cia ſpider. 

| The body of this ſpider is of cork, and its 
| legs of linen thread. When it is held, 
| by a fine line of filk, between the elec- 
; tric branch and an excited ſtick of wax, 
it will appear to be animated, continu- 
| ally jumping from one to the other, 

| RE CREATION v. pi. 53 
6 The marvellous ſountain. 
| 1 veſſel of water, in which a ſyphon is 
placed, being ſuſpended from the branch, 
as ſoon as it is electrified the water will 
begin to flow, and when the electriſica- 
ö tion 
| 

ö 

ö 

| 

f 


— r 
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tion is ſtrong, ſeveral ſtreams will iſſue 
in form of a cone. This experiment 
may be diverſified by uſing a fountain 
made with condenſed air. 


RECREATION VI. p. 54 
The magic picture. 


This picture or print muſt have a frame 
and glaſs. The border of the print is 
cut off, all round: the upper and un- 
der part of the middle of the glaſs is 
covered with tin- foil, that communi- 
cates by the bottom of the frame: over 
this tin-foil the print 1s paſted. When 
the picture is a portrait a crown is 
placed on its head, which a ſtranger 


attempting to take off, at the ſame 
time he holds the frame by the bottom, 
receives a ſmart ſhock, and fails in the 
attempt. Oo 
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RECREATION VII. p. 56 
The Tantalian cup. 


A metal cup is placed on a ſtool of baked 

wood, and a chain from the branch 1s 
fixed to the cup. A perſon endeavour- 
Ing to taſte the liquor in the cup, re- 
ceives a ſhock. The machine being 
ſtopped, another perſon drinks out of 
the cup with eaſe : the machine being 
again put in motion, the firſt perſon 
again attempts to taſte the liquor, and 
receives a ſecond ſhock. 


RECREATION VIII, p. 58 
The cireular chimes, 


A round board is fixed to a perpendicular 
axis, and ſeveral glaſs radii iſſue from 
the board, and to the end of each 
of them is fixed a braſs thimble. Two 
wires that are joined to the hooks of the 


electric fable, (PL. III.) and which are 
| dif- 
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differently electrified, put the wheel in 
motion, by being properly applied to the 
thimbles, and the motion increaſes till 

it goes fifteen times round in a minute. 
Two ſemicireular ſtands, that hold ſe- 

veral bells, being then brought near the 
wheel, they are alternately and inceſ- 

.  fantly ſtruck by a radius fixed to the up- 

5 per part of the axis. This wheel is 
ſometimes uſed as a jack for roaſting 
meat. p. 60 (note) 


RECREATION IX. p.62 


The ſelf. moving wheel, 


This wheel is conſtructed on the ſame 
principle as the foregoing. A circular 
plate of glaſs, gilt on both fides, is fixed 
to a perpendicular axis: on the edge of 
this wheel are fixed two bullets, one 
communicating with the upper ſurface, 
and the other with the under ſurface; 
twelve ſmall pillars of glaſs, with a 
thimble on the top of each of them, 
are 


2 
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are fixed in a circular ſtand, round the 


wheel. When this wheel is well'char- 
ged, the bullets on its edge being dif- 
ferently electrified, attract and repel the 


thimbles alternately, and thereby give 
the wheel a motion that increaſes con- 
tinually, till it goes more than 20 turns 
in a minute, and the motion will con- 
tinue half an hour. The celerity of 


this wheel may be increaſed by an ad- 


ditional number of bullets. 


RECREATION X. p.6c 


The magician's chace. 


A wire is placed perpendicular to the 


branch, and on the top of it turn ſeve- 
ral horizontal wires, the points of which 
are bent in oppoſite directions, and on 


them are fixed the figures of men, hor- 


| ſes, hounds, &c. When theſe wires 
are electrified they will turn ſwiftly 


round, and the figures will ſeem to pur- 


ſue each other. This Recreation may 


be improved by another ſet of wires, 
placed 
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placed over the former ; or by giving 


the figures a progreſſive, as well as a 
circular motion. p-. 67 


RECREATION XI pi. 67 


The planetarium. 

Six concentric hoops of metal are ſuſpend- 
ed from the branch ; under and near to 
them is placed a metal plate, on which 
are put glaſs bubbles, between the 
hoops ; theſe bubbles correſpond to the 

_ planets, the hoops to their orbits, and 
a ball hung over the center of the hoops 
repreſents the ſun. When the hoops 
are electrified the balls will move round 
them, and the motion will continue as 

long as the operator thinks fit. 


RECREATION XII. p. 69 


The incendiaries 


A 15500 ſtanding on a cake of wax holds 
a chain that is connected with the 
branch, and putting his finger into a 
diſh 
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diſh containing ſpirit of wine, it will 
be immediately in a blaze ; and if a 


wick that communicates with the fpirit 


be laid to a train of gunpowder, it may 
blow up a magazine, or ſet fire to a 
city. This experiment may e diver- 
ſified by making the el ctricity paſs 
through ſeveral perſons that touch cach 
other. 


RECREATION XIII. p. 72 
Tbe znconceroable ſhock. oo 


A perſon holding a chain that is joined to 


one of the hooks of the electric table, 
attempts to fixa wireon the other hook, 
when he inſtantly receives a ſhock 
through the body, without knowing 
from whence it proceeds. This Recre- 
ation may be diverſified by concealing 
the chain under a carpet on which a 
perſon treads, and by laying a wire 
that communicates with the other 
hook, in ſuch manner that he may ac- 

ciden- 
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cidentally take hold of it. Methods of 


communicating the ſhock to a great 


number of perſons at the ſame time 

| "73 

RECREATION. XIV. p. 75 
Mi gical explaſions. 


Gunpowder is made up in the form of a 


ſmall cartridge, in each end of which is 
put a blunt wire; the ends of theſe 
wires within the cartridge are about 
half an inch diſtant. Two chains, that 
communicate with the two hooks in the 
electric table, being joined to the exter- 


nal ends of the wires, the electric fire 


will paſs through the cartridge, with an 


inſtant exploſion. By a fimilar method 
braſs or iron wire may be melted. 


| RECREATION XV. p. 78 
Priſmatic colours. 


A tin plate is placed between two wires 
that communicate with the two hooks 
Vol. III. 8 of 
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of the electric table, and after many ex- 


ploſions three diſtinct rings appear, each 
of which contains all the colours of the 


priſm or rainbow. This experiment 


corroborates the N ewtonian doctrine of 


colours |. p. 78 (note) 
RECREATION XVI. p. 87 
The artificial earthquake. 


An edifice, compoſed of ſeveral Icoſe pie- 


ces, is placed on a board in the middle 


of a large baſon of water. A wire that 


communicates with the hooks in the 
table, being laid over the board and the 
ſurface of the water, they become greatly 


agitated by the 3 and the edi- 


face is laid in ruins. 


RECREATI ON XVII. p.82 
The electrical kite. 15 


This kite conſiſts of a large thin ſilk hand- 


kerchief, whoſe corners are faſtened to 


the 
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the ends of two ſlips of cedar, and to 


the top of the upright piece is fixed a 
pointed wire, about a foot long : the 


other parts are the ſame as in a common 


kite. To the end of the twine next the 


hand a filk ribband is tied, and where 
the twine and ribband join a key is 
Hung. This kite 1s raiſed when thun- 
der is approaching. The electricity is 
conducted from the wire of the kite to 
the twine, and from that to the key, 


by which a phial may be charged and 
all the common experiments in electri- 


city performed. Account of ſome very 
extraordinary phenomena that were pro- 
duced by an electrie kite in the ſouth of 
France 3 


Deſeription of an apparatus for drawing 


the electric fire from the clouds with- 
out danger p- 89 
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RECREATIONS IN THE DARK CHAMBER. 
RECREATION XVIIE 5. 9 
The miraculous luminaries. 


Method of making the phoſphorus proper 
for this Recreation. 'The figure of 
the moon and ſtars being drawn on a 
board, a quantity of the phoſphorus is 
fixed over them, and a number of phi- 
als ere diſcharged on the phoſphorus, 
by which the figures are ftrongly illu- 
mirated. The board is then placed 
acainſt the cieling, and the luminaries 
appear as ſhining in the zenith. 


RECREATION xx. p.94 
The globular fires. 
Theſe fires are produced by the globe and 


cuſhion only, without the conductor. 
The globe being ſtrongly excited, parts 
of circles of fire will appear on both ſides 


the 
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the rubber, and ſometimes completely 
ſurround the globe. If a finger be 
brought near the globe, when it is in 
that ſtate, there will frequently be a 
complete arch of fire from the finger to 
the rubber, though it be almoſt on the 
oppoſite fide of the globe. If the air 
be exhauſted from the globe, the elec- 
tricity will all appear on the inſide, p. 96 


RECRE AT FON-AX.--- p. 96 
The luminous ſhower. 


On a metal plate ſet under the branch is 
put a quantity of braſs duſt, and over 
it another plate is ſuſpended from the 
branch, and when it is ſtrongly excited 
the duſt will be attracted and repelled 
with great rapidity, and exhibit the ap- 
pearance of a luminous ſhower. A fi- 
milar phenomenon by a ſpange filled 
with water, p. 97 3 
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RECREATION XXI. p.g7 
The Wanderer vacuum. 


A wire is cemented in the top of a large 
exhauſted receiver, and the upper end 
of the wire is brought to the conductor, 
when one or more ſtreams of light, that 
reach the whole length of the receiver, 

appear in a beautiful manner. The 
appearance of this light remarkably dif- 
ferent, according as the veſſel is electri- 
fied poſitively or negatively p- 98 


RECREATION XXII p. 100 
„ The luminous cylinder. 


A braſs plate is fixed at the bottom of an 
exhauſted receiver, and another plate is 

_ contrived to let down, near the former. 
The electricity paſſes from one to the 
other of theſe plates, the whole length 

of the veſſel, and appears as a corruſca- 
tion of a bright ſilver hue. 


RE CRE 


CONTENTS. 263 


RECREATION XXII. p. 101 
The magical conſtellatians. 


Oa a board are marked a number of ſpots, 
at different diſtances, ſo as to correſpond 
with the ſtars in two or more contigu- 

ons conſtellations. On the ſides of 
each ſpot are made two holes, in which 
wires are placed, that nearly meet over 
| the ſpot. The other ends of the wires 
communicate with the branch, and 
when that is electrified all the ſtars ap- 
pear luminous, and ſhine with unfading 
luſtre as long as the machine is in mo- 
tion. 
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RECREATION XXIV. p. 103 
Te luminous characters. 

several rows of tin-foil, that all commu- 

nicate, are placed on a board, at equal 


diſtances (Plate IV. Fig. 1.) From 
84 theſe 
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theſe rows the characters are cut out, 
One end of the tin-foil being brought 
to the conductor, the electric fire would 
paſs over the whole imperceptibly, but 
being ſtopped by the breaks in the lines 
it jumps from one to the other, and 
all the characters become luminous, 
and remain ſo as long as the * 


thinks fit. 


RE CR EAT ION XXV. p. 105 
| Priſmatic c illuminations. 85 5 


An exhauſted cylinder is fixed to a lath, 
and is rubbed by the hand as it turns, 
when a body of light, yariegated with 

all the colours of a priſm, appears in 
the glaſs, and theſe colours are conti- 
nually changing. When 2 little air is 
let into the cylinder the colours are 
more vivid : when more air is admitted 
there are continual corruſcations, with 
the appearance of a caſcade of fire, trees, 
moſs, &c. * | 


RECRE- 
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RECREATION XXVI. p. 108 


The aurora borealis. 


A Torricellian vacuum is made in a glaſs 
tube, one end of which is applied to 

the conductor, and the other end held 
in the hand; the whole tube then ap- 
pears to be filled with light, which 
continues for a conſiderable time: after 
this light diſappears, if the tube be 
drawn through the hand, a very intenſe 
light is ſeen, and reaches, without in- 
terruption, from one hand to the 

other. L | 


RECREATION XXVII. p- 110 
The circulating lamps. 
To the upper axis of the ſelf moving wheel | 
are fixed ſeveral radii, and from the 
end of each of them hangs a lamp, 
filled with ſpirit, and that of each lamp 
i 
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is tinged with a different colour. The 
wheel having acquired a conſiderable | 
velocity is placed under the branch, 
from which hangs a chain, that as the 
wheel turns round dips into the ſpirit 
of each lamp and ſets it on fire. Theſe 
5 lamps being all of different colours, and 


revolving in a quick ſucceſſion, . 
a pleaſing effect. 


MAGNETISM. 


DEFINITIONS 


page 113 
APHORISMS 


115 
Nature of the magnetic attraction, aph. 1 
to 6. Properties of the magnetic nee- 
dle, aph. 8 to 10. Strength of the na- 
tural magnets, aph. 10 and 11. Mag- 
netic quality of iron, aph. 13 and 14.— 
Methods of communicating and deſtroy- 
ing magnetiſm, aph. 15 to 17. 
Method of making artificial magnets 122 
The magnetic perſpective- glaſs l 
The magnetic wand 131 


1 
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RECREATION XXVIIL p. 133 


The communicative crown. 


A large ſewing needle, that is ſtrongly 
touched, is concealed in a crown piece. 
You deſire a perſon to lend you a piece 
of the ſame fort, which you change for 
the other, and giving that to the per- 
ſon, you diſcover whether it be encloſed 


in a ſnuff-box, or not, by holding the 
magnetic perſpeCtive over the box, 


RECREATION XXIX p. 135 


The magnetic table. 


A magnet is concealed under a table, and 
is moveable by a pin, at one end of it. 


Small nails are laid on that part of the 


table where the magnet then is, and 
they are attracted by a key you hold 


over them. You change the poſition 
of the magnet, by the pin, and give 


the key to any one, when it. will not 
attract 
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attract the nails. You change the po- 
ſition of the magnet a ſecond time, and 


giving the key to another perſon, it 


will immediately attract the nails. 


RECREATION XXX. p. 136 
The myſterious watch. 


You aſk any one to lend you his watch, 
and placing it over that part of the table 
mentioned in the laſt Recreation, where 

the magnet is, it will preſently ſtop. 
You change the poſition of the magnet, 
and deſire the perſon to lay his watch 
in the ſame place, when it will not 

ſtop. You move the magnet a ſecond 
time, and giving the watch to another 
perſon, it will ſtop as before. 


RECREATION XXXI. p. 137 


f The bouquets. | 


A ſmall box of thin wood (Pl. VII. Fig. t.) 
is contrived to contain two artificial 
flowers; 
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flowers ; the principal ſtalk of each of 
them is ſtrongly touched, but in dif- 
ferent directions. By holding the mag- 
netic perſpective over the box you diſ- 
cover which of the flowers is conceal- 
ed in it. 


po 


RECREATION XXXI. p. 139 
The magnetic dial. 
A magnetic needle is concealed in a hol- 
low circle, (Plate VII. Fig. 2.) and op- 
poſite its north end a pin is fixed in the 
border of the circle; over the needle is 
placed a dial, that moves freely in the 
hollow circle, and on which are num- 
bers, &c. A perſon draws a ticket 
from a bag, in which there are ſeveral 
diviſions, and then turning the hand of 
the dial about it ſtops at the number he 
has drawn; you having previouſly ſet 
the north end of the magnet, by the pin 
in the circle, to that number on the 
dial, 3 
RE CRE- 
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RECREATION XXXIIL p. 143 
| The magnetical cards. 

1 | 


This Recreation is fimilar to the laſt, but 
here inſtead of the numbers of the 
hours, one of each of the four ſuits of 

the cards are drawn, and the eight 
names of the cards of piquet are wrote 
(Plate VII. Fig. 4.) You offer a piquet 
pack to a perſon that he may draw a 
card, taking care that he draws the long 
card, as is explained in the firſt volume. 
He then turns the needle round, and it 
ſtops at the card he drew; you having 
previouſly placed the magnet againſt 
that card. This Recreation may be 
diverſified by having two needles, and 
letting two perſons draw each a dif- 


8 ferent long card. 


es; — Dx A even a — —— — 
. 
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RECREATION, XXXIV. p. 147 


| The dextrous pointer. 


There are two ſmall boxes and four ſmall | 
boards, (Plate VII. Fig. 1.) on which 
different ſubjects are painted, and in 
each of which a magnet is concealed. 
There is likewiſe a ſmall cirele of paſte- 
board, Fig. 2, on which are drawn the 
ſame ſubjects as on the boards: this 
circle turns on a pivot, and contains a 
magnet. A perſon places any one of 
the four boards in one of the boxes pri- 

vately, and you place the other box, 
with the paſteboard circle, over it ; when 
the magnet in the board will turn the 
circle, till that part of it which is under 
an opening made in the top of the box, 
preſent the ſame picture as that on the 
board, and which is ſuppoſed to be 
drawn by a little painter concealed in 
the box. 
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RECREATION XXXV. p. 150 
7 he cylindrical oracle. 


In the fide of a hollow cylinder (Plate IX. 
Fig. 1.) is concealed a magnetic bar: 
on its cover is a circle, with numbers, 
and at the center of that circle is a 
pivot, on which a magnetic needle 
turns. A perſon draws a queſtion out 
of one of the diviſions of a bag, and 
turning the needle at the top of the 
cylinder it ſtops at the number with 
| which the anſwer contained in the cy- 
linder is marked; you having placed 
that number over the magnetic bar 
when you put the cover on the cylin- 
der. Example of the different anſwers 
that may be given to the ſame queſtions, 
AS Eo 


RECRE- 
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The myſtical dial. 


There is a ſmall box (Plate IX. Fig. 2.) 
and four boards, Fig. 33 in each of theſe 
boards a magnet is placed, in a different 

- poſition, and on it a different number 
is wrote. A perſon is to place one of 
the boards in the box, and to chooſe 
whether the needle of the dial, Fig. 4. 

' when placed over the box, ſhall point 
to the whole, the half, the double, or 
triple of the number on the board ; and 
you then place the dial on the box in a 
determinate poſition. 


RECREATION XXXVII. p. 156 


The enchanted ewer, 


A hollow cone is placed in a ewer ( Plate 
X. Fig. 1.) at the bottom of which is a 
Vor. III. | | T | hol- 
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hole: under that hole a convex mir- 
ror, and between the hole and the mir- 
ror is a paſteboard circle, Fig. 3, that 
turns on a pivot. The ewer is placed 
on a ſtand, Fig. 1, in which is a drawer. 
The paſteboard circle is divided into 
four parts, in three of which are paint- 
ed the ſame figures as on three of the 
boards, Fig. 5, and the fourth is left 
blank: this paſteboard circle contains a 
magnetic needle, and the four boards 
have each a concealed magnet; therefore 
when one of them is put in the drawer 
under the ewer, the circle will corre- 
ſpond to the poſition of that magnet, 
and a perſon looking into the top of the 
ewer will ſee his own face ſurrounded 
with the head dreſs of the figure in the 


drawer. 
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RECREATION. XXXVIIL p. 159 
1 he magician's circles. 


There are two hollow ſquares that are 
connected by a croſs piece which is al- 
ſo hollow (Plate X. Fig. 5.) On each 
of the ſquares is a dial, with a move- 
able hand, and within the ſquares and 
croſs piece is a movement, ſo contrived 
that when the hand of one of the dials 
is moved, that of the other ſhall place 
itſelf in a determinate poſition. On 
theſe dials are to be wrote certain words, 
taken from tables conſtructed for the 
purpoſe, and when the hand of one 
dial is Placed to a certain number of 
words in ſucceſſion, that of the other 
directs itſelf to words which compoſe 
the anſwer. Method of varying this 
Recreation, p. 104. EL 


2 VP 


276 CONTENTS. 
RECREATION XXXIX. p. 164 
The box and dice. 


At one end of a long hollow caſe or pe- 
deſtal (Plate XI. Fig. 1.) is drawn a cir- 
cle, divided into twenty equal parts, in 
which are marked the points that can 
be thrown by two dice. At the cen- 
ter of this circle is placed a magnetic 
needle, which is directed by a bar un- 
derneath it. At the other end of this 
pedeſtal is a vaſe that has different di- 
viſions, in which dice are placed, that 
ſeem to be thoſe thrown in at the top of 
the vaſe. When the needle is turned 
round it will ſtop at thoſe points in the 
circle that anſwer to thoſe on the dice 
in the vaſe : the bar underneath the cir- 
cle having been previouſly ſet to thoſe 
points. 


RECRE- 
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RECREATION XL. p. 168 
Tbube box of flowers. 


There ate two caſes, (PI. XI. Fig. 3 and 
4.) in each of which two flowers are 
placed, and in each of them is conceal- 
ed a magnetic bar, fixed in a certain 
direction: theſe caſes are put in a box 
of very thin wood, Fig. 2. and when 
the magnetic perſpective is held over 
them, it is readily diſcovered, by the 
direction of the needle, what flower is 
in that part of the box. 


RECREATION XL, p. 170 
The box of metals. 


At the bottom of a box, whoſe cover is 
as thin as poſſible, (Plate XII. Fig. 1.) 
are fix holes, exactly fimilar, and in theſe 
holes are placed tablets, that each of 

them contain a magnet, in a different 
; 3. poſition, 


278 CONTENTS. 


poſition, and that is covered with a thin 
plate of different metal. There is a 

magnetic perſpective, Fig. 2, that has 
two circles marked with the letters of 
the different metals, and from its center 


= 1s drawn an index. If this perſpective 


be held over any one of the tablets, in 
ſuch manner thas its index is perpendi- 
cular. to the fide of the box, the nee- 
dle in the perſpective will point to the 
letter of the metal over which it then is. 
This box of metals far preferable to 
thoſe formerly exhibited, p. 173. 


RECREATION XLII. p. 174 
The magnetic oracle. 


There are eight tablets that each contain 
a magnet, in a different poſition ; there 
is alſo a dial marked with the digits 
from 1 to 8, (Pl. XII. Fig. 5.) and 
_ thirty-two ſmall rundlets that have the 
ſame numbers. On the tablets queſ- 
tions 
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tions are wrote, and four of the rundlets 
contain different anſwers to each queſ- 
tion. A perſon puts the dial over any 
one of the tablets, and turning the hand 
round it ſtops at the number which is 


marked on the rundlets that contain the 


anſwer. 


RECREATION XLII. p. 177 
The incomprehenſible card. 


A very thin ſteel magnet is concealed in 


A card. You preſent a pack to a per- 
ſon that he may draw one, and offer the 
card with the magnet: he is then at 


liberty to conceal the card, or replace 


it, privately, in the pack, and you tell, 
by your perſpective, whether it be there 


or not. 


RECREATION XLIV. p. 178 


The two magical cards. 
At the bottom of a ſmall box (Plate XII. 
Fig. 6.) a pivot is placed, on which 
| a turns 
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poſition, and that is covered with a thin 
plate of different metal. There is a 
magnetic perſpective, Fig. 2, that has 
two circles marked with the letters of 
the different metals, and from its center 
is drawn an index. If this perſpective 
be held over any one of the tablets, in 
ſuch manner thas its index is perpendi- 
cular. to the fide of the box, the nee- 
dle in the perſpective will point to the 
letter of the metal over which it then is. 
This box of metals far preferable to 
thoſe formerly exhibited, p. 173. 


RECREATION XIII. p. 174 
The magnetic oracle. 


There are cight tablets that each contain 
a magnet, in a different poſition ; there 
is alſo a dial marked with the digits 
from 1 to 8, (PI. XII. Fig. 5.) and 
thirty-two ſmall rundlets that have the 
ſame numbers, On the tablets queſ- 

tions 
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[tions are wrote, and four of the rundlets 
contain different anſwers to each queſ- 
tion. A perſon puts the dial over any 
one of the tablets, and turning the hand 
round it ſtops at the number which is 


marked on the rundlets that contain the 
_ anſwer. 


RECREATION XLIII. p. 177 


* he incomprebenfib card. 


A very thin ſteel magnet is concealed in 
a card. Yau preſent a pack to a per- 
ſon that he may draw one, and offer the 
card with the magnet: he is then at 
liberty to conceal the card, or replace 
it, privately, in the pack, and you tell, 
by your perſpective, whether it be there 
or not. ns 


RECREATION XIIV. p. 178 
The two magical cards. 

At the bottom of a ſmall box (Plate XII. 

Fig. 6.) a pivot is placed, on which 

1 turns 
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turns a paſteboard circle that contains a 

touched needle, and on which two cards 
are painted; and in the top of the box 
is a hole, by which thoſe cards are viſible. 
You are to have a pack of cards that 
has a long. and a wide card, which are 
the ſame as thoſe in the box : theſe two 
cards are to be drawn by two perſons, 
and by applying your magnetic wand 
to the box, either of the cards becomes 
* at pleaſure. 


RECREATION XLV. p. 180 
; The ma gnetic plenetarizes, | 


A round nee paſteboard is placed at 
the bottom of a box, (Pl. XIII. Fig. 1.) 
at its center a circle is drawn, and ſeven 

other circles round that; and croſs each 
of theſe a magnet is fixed. Over this 
paſteboard another is placed, on which 
are drawn eight correſponding circles ; ; 
in that at the center ſeven queſtions are 
wrote, and in the others are words that 


anſwer 
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anſwers thoſe queſtions, and on each of 
theſe circles turns a magnetic needle. 
The lower circle is moved by a hand 
fixed to its axis, which comes through 
the upper circle ; and when the lower 
paſteboard is moved, the attraction of 
its magnets moves all the needles on the 
upper board. A perſon therefore ſet- 
ting the hand to any one of the queſ- 
tions 1n the central circle, the needles on 
the other circles immediately point to 
the words that compoſe the anſwer. 


| CONSTRUCTION OF THE MAGNETICAL, 


AND MECHANICAL TABLE. p. 186. 


Under the top of this table, (Plate XIV. 


Fig. 1.) and about one inch and a half 


from it, is another ſurface, on which 
is placed the magnetic apparatus, by 


which the ſubſequent recreations are 


performed. The legs of this table, 
Fig. 2, are hollow, and through them, 


and the ſtep that joins to them, 


goes 
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goes a cord, that comes out behind the 
partition, and paſſing over a pulley, 
Plate XV, has a weight joined to the 
end of it, and to it is likewiſe fixed 
an index. On the upper ſurface of 
, this table are placed, in ſucceſſion, three 
circles, (Plate XIV. Fig. 1, 4, and 5.) 
on whole circumference are different 
numbers of diviſions, that correſpond 
to the diviſions in the ſeveral columns 
of the table, Pl. XV. One of theſe 
circles is placed on that part of the ta- 
ble which is over the magnetic bar; on 
the circle is placed a ſhallow baſon 
with water, in which floats the figure 
of a ſiren, that contains a touched nee- 
dle: therefore, when the perſon be- 
| hind the partition places the index on 
the cord againſt any one diviſion of the 
table, he will, by moving the magne- 
tic bar under the circle, make the firen 
point to a letter or number in a corre- 
ſponding diviſion of that circle, 


RECRE- 
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p. 194 
To make the ren of the magnetic table point 
ol all the letters of a given word. — 


RECREATION XLVI. 


On three cards that are each of a differ- 
ent fize, are wrote the names of three 
perſons or cities. Theſe three cards 

being given to any perſon, he keeps 
one of them and returns you the other 
two, which you lay aſide without look- 
ing at them, and the ſiren immediately 
points to the letters that compoſe the 
word on the card the perſon has taken. 
For you diſtinguiſh by the touch which 
of the three cards is choſe, and by cer- 
tain words, previouſly agreed on, make 
it known to the confederate. 


The firen is to point out the time expreſſed 
e any given watch. p. 195. 

A part of the ſtep on which the oper- | 
ator ſtands goes through the partition, 1 


and jk 
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and is moveable, like a lever. 'The 
watch is laid on the table, and the oper- 
ator preſſes down the ſtep with his foot 

as many times as are equal to the num- 

ber of hours; which the confederate 

behind the. partition obſerving, makes 
the ſiren point to that number. A ſi- 
milar fignal is then made for the quar- 

ters and minutes. 


To make the Men point to three numbers 
that have been choſen * three di ferent 


Perſons, p- 196. 


Theſe three numbers are drawn from a 
bag, in which there are ſeveral divi- 
fions ; and the confederate knowing 
what thoſe numbers are, makes the ſiren 
point to them. 


we . hs = 
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A queſtion being propoſed, the firen gives 
the anſwer ; though the perſon who ex- 
bibits the Recreation does not know tbe 


queſtion, p. TY 


On five cards are wrote five different 
queſtions, but which may be all anſwer- 
ed by one word. A perſon chooſes any 
one of theſe cards, and lays the reſt a- 
fide : the confederate knowing the word 
that will anſwer it, makes the firen 
point to the ſeveral letters which com- 
poſe that word. 


RECREATION XLVII p. 200 
The ſagacious fivan. 


On the top of an oblong box (Plate XVI. 
Pig. 1.) is placed a ſhallow baſon, in 
which floats the figure of a ſwan, that 
contains a touched needle. Round this 
baſon are placed fix ſmall vaſes, and in 


each of them is put an anſwer to a queſ- 
tion. 


— — — —— CIR — 


* E * 


— —˙ A tn a i ei i nn 


- f 
— — 2 * 


« - PC - > _ * = — - 
— — — 3 „ 3 - SS Pa ne me a — Re — — - = 
ES — Do ug > > RE ei > — — — ——-¼T x a ain no nt — ͤ—' — — rn Ef —— 2" 8 5 4 if "= — 


= — | —— — — — —— 2 — 8. — — —uẽ—— 
PE — =. PR — — n 


* 8 — — ä — 


— —— E ———— IINNY 
_ — — 
k 6 . - = =_— 
* 


26 CONTENTS. 
tion. At the'other end of the box is 
an ivory egg, on a hollow ſtand. There 
are ſix etwees, Fig. 3, of different 
lengths, and that each contain a queſ— 
tion. A perſon having choſe one of the 
etwees, takes out the queſtion, and puts 
the etwee into the egg, and by ſhutting 
down the top of the egg preſſes the 
etwee down the hollow ſtand, and a- 
gainſt a movement in the box, Fig. 2, by 
which mean a magnetic bar is brought 
under a particular part of the baſon, ac- 
| cording to the length of the etwee, and 
the ſwan 1s thereby directed to the vaſe 
that contains an anſwer to the queſtion. 


THE COMMUNICATIVE BELL. p. 205 


In a hollow circular box, (Plate XVII. 
Fig. 1.) there is fixed a ſmall bell, and 
at the center of the box is a pivot, on 
which is placed a touched needle, that 
has at each end a ſmall braſs knob. The 

bottom of this box 1s covered with 
<7 gauze. 
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gauze. This box is placed on the mag- 
netic table, over that part where there 
is a large magnetic bar, by moving of 

which the touched needle on the pivot 
is made to ſtrike the bell. | 


RECREATION XLVII. p. 207 


To fell, by the communicative bell, the card 
_ that a perſon bas drawn from the pack. 


The ſounding of the bell ſignifies yes, and 
its ſilence 20.—You are to preſent the 
pack in ſuch manner that the perſon 
will naturally draw the card you offer, 
and which is known to your confede- 
rate. You then aſk ſeveral queſtions of 
the bell, which your confederate re- 


ſolves, either by making it ſound or re- 
main ſilent. 


Fo tell by the bell at what number from the 


top any card of a pack is placed, that a 
perſon ſhall name, p. 208. 


The cards of piquet being previouſly 
packed, they are to be ſhuffled in the 


manner 
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manner directed in the firſt volume, and 


they will then be in a determinate or- 


der; of which the confederate having a 
copy, and hearing the name of the card 
the perſon has choſe, makes the bell 
ſtrike the number at which it is from 


the top. 


RECREATION XLIX. p.21t 


The magnetic balance. 


A pair of ſteel ſcales, that are gilt and very 
true, (Plate XVII. Fig. 2.) are ſuſpend- 
ed over the magnetic table, near the 


part under which the bar is placed. 


Two pieces of money that are preciſely 
of the fame weight being put in theſe 
ſcales either of them is made to pre 


ponderate at pleaſure. The confede - 
rate, at a fignal given, bringing the bar 
under one or other of the ſcales. 
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RECREATION L. p. 214 
The Hnpatbetic 8 


One of theſe dials has a catch on the out- 
fide, by which it is ſtopped at pleaſure: 


the other has a ſteel catch within the 


caſe, that takes the fly of the move- 
ment. A large bar in the magnetic ta- 


ble, when brought under this dial, at- 
tracts the catch and puts the wheels in 


motion, but when the bar is moved from 


it, the motion ceaſes immediately, Vou 
therefore give the dial with the ſtop to 


a perſon, and tell him that when he ſtops 
that dial, or puts it in motion, the other 
on the table will, by ſympathy, ſtop or 
move alſo; and by mounting the ſtep 
; you make it act accordingly. 


CONSTRUCTION OF THE MAGNETIC 
| ROLLER. p. 217. 


This roller conſiſts of a long and narrow 


piece of wood, (Pl. XVII. Fig. 5.) on 
which there are ten circles, and in each 


of them a magnet, placed in different 
Vor- III. 1 direc- 
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directions from the others. This roller 
is placed at the bottom of the magnetic 
table, and moves upon two cylinders, 
being drawn by a ſtring that goes down 


a a leg of the table, through the parti- 
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tion, and over a pulley placed on the 
other ſide of it: to this ſtring a weight 

and an index are faſtened. Under the 
pulley is placed a table, p. 220, that has 
five columns, which contain numbers, 
letters, the names of cards, countries, 
&c. and in each of theſe columns are 
ten diviſions that correſpond to the ten. 
circles on the roller : ſo that when the 
index on the ſtring 1s ſet by the confe- 
derate, againſt any one of thoſe divi- 
fions, the circle on the roller that an- 
ſwers to it is brought to a certain part 
of the magnetic table, that the bar it 
contains may act on the needle of ſome 
machine to be placed over it. 


RECRE- 
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7. he magici an's box. 


400 a ſmall hollow box (Pl. XVIII. Fig. 1.) 
is placed, on a pivot, a paſteboard circle, 
Fig. 3, which has ten equal diviſions, 
in five of which cards are painted, and 
in the middle of it is a magnetic needle. 
In the top of the box is a hole, nearly 
of the ſame ſize with one of the divi- 
ſions on the circle. Over this box is 
placed a glaſs cover, Fig. 2, and when 
it is put on the magnetic table, over the 
roller, any part of the cirele may be 
made viſible by bringing the proper cir- 
cle of the roller under it. A ſimilar 
experiment with a circle that has the 
names of five cities wrote on it, inſtead 
of the cards, p. 224. 


RECREATION LI. p. 22; 
The myſtical dial. 
This dial has ten diviſions, in which are 
wrote the nine digits and a cypher, and 
U 2 it 
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it has a magnetic needle for an index, 
which points to any one of the ten di- 

viſions on the circle, according to the 
poſition of the magnet in the part of the 
roller over which it is placed. Method 
of ſhowing by this dial the numbers 
that two perſons have choſe, their ſum, 
or their product, p. 226. 


RECREATION LIII. p. 228 
The magical game of all-fours.. 
There muſt be a circle with twelve divi- 
ſions, on ſix of which cards are painted, 5 
and to which ſix of the diviſions of the 
roller correſpond. A pack of cards are 
previouſly diſpoſed, | according to the 
manner explained in the firſt volume ; 
ſo that after the cards are dealt they can 
be played only one way. The other 
perſon plays his cards, yours remain on 
the table, and every time you are to 
play you direct another perſon to look in 
at the top of the box, (Pl. XVIII. Fig. 2.) 
and fee what card is played, your con- 
| federate 
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federate having brought the proper card 
in view, by moving the roller. | 


RECREATION LIV. 1 231 
The intelli gent hy. 


The ſpace between two concentric circles 


contained in a box (Pl. XVIII. Fig. 5.) 
is divided into ten equal parts, in each 
of which a letter is wrote; and at the 
center of the circle, is placed a pivot, 
that holds a magnetic needle, at the end 
of which is the figure of a fly: all the 
needle, except that part to which the fly 
is fixed, is concealed by a paper placed 
over it. There are laid on a table a par- 
cel of cards, properly packed, and on 
each of them a queſtion is wrote. Vou 
aſk a perſon at what number the card 
ſhall be to which the fly ſhall give him 
an anſwer. When he has determined, 
you place the box over the roller, and 
your confederate knowing the queſtion 
on the card, makes the fly point to the 
letters that compoſe the anſwer. 
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RECREATION Lv. p. 236 


Te multifarious verſe. 


On eight tablets that are of the ſame ſize, 


and that exactly fill a box, (Plate XIX. 


Fig. 1.) are wrote the eight words of a 
Latin verſe, andin each of themis placed 


a magnet in a different poſition. Over 


this box is placed a board, Fig. 2, that 


has eight circles, whoſe centers are di- 


realy over thoſe of the tablets : round 


each of theſe circles are wrote the eight 


words of the Latin verſe, and on each 


of them is placed a needle. Over the 


board and box is placed a glaſs frame, 


Fig. 3. If a perſon put the tablets in 
any poſition privately, then cover the 
box over with paper, and place it under 


the board, the needle on each circle will 


5, to the word on the tablet under 
; ſo that by looking into the top of 
0 box you will always know in what - 
order the tablets are placed. 
206870 RE CR E- 
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RECREATION LVI. p. 240 


7 be communicative mirror. 


In a box (Plate XX. Fig. 1.) is placed a 


pivot, on which i is fixed a paſteboard 


circle, Fig. 2, that has a touchcd nee- 


dle, and on which are painted three 


cards. Over this paſteboard i is a hole, 
in the top of the box, and over that is 
placed a hollow glaſs pedeſtal, on which 
is fixed a tube, containing an inclined 
mirror. There are three tablets that 


have each a card, ſimilar to thoſe on the 
circle, and a magnetic bar. One of 


theſe being placed in the box, Fig. 3, and 
chat put in the other box, Fig. 1, under 
the circle, it will place itſelf in a corre- 
ſponding poſition; ſo that a perſon 
looking into the tube will ſee the ſame 


card as that on the tablet concealed in 
the box, and he will ſeem to ſee it in 


the mirror placed oppoſite the tube. 
RE CR E- 
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RECREATION Lyn. 5 2% 
The box of dice by refletion. 


At each end of a long box (Pl. XX. Fig. 
Fe 1 is a ſmall hole, and over the ends are 


placed two hollow cubes ; under each of 
| theſe cubes is an inclined mirror, and a 


ſmall touched needle on a pivot. The 
top and two longeſt ſides of this box 
| 8 | are of glaſs, lined with a thin paper. 
4 I here are two dice, that have conceal- 
1 = ed in each of their ſides a ſmall magnet: 
1 ſo that when theſe dice are placed in 
the cubes, in any poſition, you will ſee, 
by looking in at the hole at each end of 
the box, the poſition of the needle un- 
= der each cube, and conſequently diſco- 
I ver which ſide of each die is next the 
top of the box.. 
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